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Service, —"432. Spain : A I/egislative Forestr}-^ Index. — 433. France: Re- 
pression of Fraud in the Fertiliser Trade. — 434. France : Morocco ; Bncou- 
ragement of Agriculture.-— 435. Morocco : UnHorm Regulation of Sales and 
Deliveries of Cereals. — 436. Morocco : Regulation of Game Reserves, — 

437. Great Britain ; Protectioii of Trade in Agricultural Products. — 

438. Greece : Repression of Frauds in Flour, — 439. Guatemala ; For- 
estry legislation. — 440. Italy : Extension of Fruit-growing and Hoxti- 
culture in the Ager Romanus. — 441. Italy : Assistance to the Anti-Mai- 
aria-Campaign. — 442. Portugal: Legislative Measures for the Prevention 
of Development and Diffusion of Plant Diseases. — 443- Portugal : Agri- 
cultural Exchanges, — 444. Switzerland : Measures relating to Wine, — 
445. Getmany : Farm Experiment Qubs among the farmers of small or 
medium sized holdings in Wurtemberg. — 446. Germany : Occasional 
Publications of the Biologische Reichsanstalt. — 447. Gemian3^ : Acad- 
emy of Domestic Science. — 44S. United States : A' National Arboretum 
of the Department of Agriculture. — 449. Canada : Faculty of Forestry of 
Toronto University, — 450. United States : The Brookijti Botanic, Garden, 
N, Y, — 451, United States : Mssouri Botanical Garden. — 452. United 
States : The Cominercial Museum, Philadelphia. — 453. United States : 
Department of Tropical Research of the New York Zoological Society. — 
454. Haiti: Demonstration Farms. -—455. Trinidad: Imperial College of ^ 
Tropical Agriculture. — . 456. Hawaii : Agricultural Experiment Station, 
457. Hawaii : Sugar Planters' Experiment Station. — ,458. France : Tem- 
porary School of Sericulture at the Montpellier 'National School, of Agricul- 
titre.' — 459. France ; Agricultural Problems treated by , French Agricul- 
tural Engineers. — 460. France : Course of instruction In Cider-making 
at the Caen Pomological Station. — ^ 461 . France ; Besse Biological Station, 
Puy-de-D6me. — 462. Great Britain : Official Seed Testing Station for Eng- 
land and Wales. — 463., Great Britain : Research Laboratory for Fruit 
and Vegetable Presenmtion, London. — 464. Great Britsdn : Young- Farm- 
mers' Clubs. ' — 465. Great Britain : Publication of the Results of tlie Work 
of 'the Agricultural Research Institutes. — 466. Great Britain: Electro- 
Culture Investigations. — 467. Great Britain Scholarships given by the 
IS^Iioistry of ’ Agriculture. 468. India: Creation of an Imperial Forest 
Service College at Dehra Dun. — 469. India ; Reports 011 Work m Agri- 
cultural Science' in the period 1924-25. — 470. Australia : Experimental 
farms hi South Australia. — 471. India : Calendar of the Forest Research 
Institute and College, Dehra Bun. — 472. Australia : The Waite Agrieul- 
turai' Research 'Institute, South Australia. — 473. Italy : The Turin Sta- 
tion of Agricultural Clieinistry. — 474. Italy : Work of the Royai Experim- 
ent Station, Reggio ' Calabria, in connection with the Manufacture of 
Essences and Deriimtivi^s of Citrus Fruits. — 475. Ital3r : Travelling Cinema 
for Agricultural Instruction. — 476, Italy : Poultr3^ Breeding Experiment ^ 
Station. — 477. Itaty : Royal Experimental Station for the Food Pte-’ 
senring Industry, Parma. — 47S, Norway : Soil Science Researchers. — - 
479. , Russia : Introduction of new 'Crops into the Soviet Republic. 
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ternational Cotton Congress. — 491. Report of the Tea Congress aiidBxiiib- 
ition at Bandoeng, Java, 21 to 26 June, 1924. — 492. Hawaii Meeting of 
the World Educational Federation, Honolulu, 1929. — 493. Hawaii: 
Third Pan-Pacific Conference on Public Iiistmctioii, Honolulu, April- 
May, 1927. — 494. Hawaii : Pan-Pacific Feminist Conference, Honolulu, 
July, 1928. — 495. Austria : Meeting of the Lower Austrian Chamber of 
Agriculture, Viemia, 8-13 March 1926. — 496. United States : 20th fleet- 
ing of the American Society of Agricultural Engineers, Tahoo Tavern, 
Lake Tahoo, California, 23-26 June 1926. — 497. France : Fifth National 
Congress on the cultivation of medicinal plants. Nantes, 12-22 July, 1925. 

— 498- Rhodesia : Conference on the regulation on the export of maize, 

Salisbury, ii March, 1926. — 499. Itah" : First National Congress of Mami- 
facttirers of Preserved Foods, Parma, 19 April 1926. — 500. Tripoli : Con- 
gress of Colonial x^gricuiture, 15-17 April, 1926. — 501. Italy : “ Congresso 
Agricolo Poiitino Terracina, 30-31 May, 1926. — 502- Italy : Proceedings 
of the ist National Italian Congress of the Baking and Sweet- 

meat Industries. — 503. 'India : 13th Science Congress, Bombay, January 
1926. ~~ 504. Uruguay : Reports of the annual Congresses oi’ the Rural 
Federation. 

Exhibitions, Fairs, Competitions. — 505. Japan: Pan-Pacific Exhibition, Na- 
goya, Spring-vSummer, 1929. — 506. France : National and Intemation- 
ai Competition for motor propelled Fishing boats. La Rochelle, 14 to 19 
vSeptember, 1926. — 507. International Exhibition of Horticulture,. New 
York, 15-20 Match, 1926. — 508. International Sample Fair. 'Havana, Cuba,. 
12-16 March 1926. — 509. International Railway Exhibition, Santiago, 
C hil e. September, 1926. — 510. XVII International Sample Exhibition. 
Lyons, France, 1-14 1926 — 511. International Sample Fair. Salonica, 
Greece, 18-31 March, 1926 — 512.. International Fair.^ Budapest, 17-26 
April,' 1926. — 513. XIV International Sample Fair. Utreclit, liolland, 
9-18 March 1926. — 5x4. France : The Annual Colordai BxliiMtioa 01 Mar- 
seilles. — 5J'5. France Manufacture of Farm tractors and petrol motors. 

— 516. Morocco : Fair at Safi, 23, to 26 April. — 517. Morocco : Rail at 
' Fez, 5-16', May 1926. — 518. Scotland : Grants in aid of Agricultural Shows. 

519. Italy : “'Girio ”, competion, for the chemistry 'or biocliemistry of pre- 



m 


COXtEXTS 


sewed foods. iSTapies. — 520. Italy ; First Sliow of Siciiian Wheat Growing. 
Caitanissettaj September 1926. — 521. Italy : National Fisli Show. Porto 
Giorgio, ilscoli Piceno, August 1926. — 522. Tunisia : Italian Sample 
Fair. Tunis, Si3i2iig 1927. — 523. Italy ; Italian l^IMng BxMMtion, Rome, 
1927. — 524. Switzerland : Blectric and Navigation BsMMtion. Basel, 
July 1926. — 525. Uruguay : Cruising exhibition. 

Development of Agnctilmrs in different Couniries, — 526. Brazil; Rice ciiltNation 
ill the State of Santa Catharina. — 527. Brazil : Rubber Growing in Para. 
— 528. Brazil : Silkworm BreeiOing. — 520. China : Xlie Flood problem of 
K-yvangtimg. — 530. Colombia : The possibilit}' of Rubber growing. — 
531. France ; The Cultivation of Medicinal Plants in Brittany. — 532. Sy- 
ria : Cotton growing. — 533. Andaman Islands ; Forestry. — 534. Algeria : 
Coioniza'tion of tlie ninety years 1830-1920. — 535. Italy : The cultivation 
of Aromatic and Medicinal Plants. — 536. Peru : Measures for develop- 
ment of Agriculture. 

MisceManeous. — 537, Argentine : The cotton Trade of Argentina. — 538,. Bra- 
zil : Fruit Trade in Brazil. — 530. Brazil ; The propaganda for the .sale of 
Brazdiaii Coffee. — 540. United States : Hlstor3’ of Agriculture in the North- 
ern United States. — 541. 1 Jnited States : An Excellent American Her- 
barium. — '542. China : Agriculture in China. — 543. China : The produc- 
.tion of Conmiercial Eggs. — 544. United States ; The Navigation of the 
^ Missouri. — 545. The discovery of Vitamins. — 546. The book of Rural 
,Life. — 547. Cuba,: The Curtailment of Sugar-Cane cultivation. — 548. The 
Herbarium, of 'Auguste de Eugo. — 549. Disappearance of the breadfruit 
tree. — 550. Canada : The lading of cereals in the port of Montreal. — 
551. New' Zealand : Tree-Planter's Guide. — 552. South xAfrica ; History 
of Agriculture. — 553. Greece : The adoption of the Metric System. — 
554. Italy : Application of Eegislation with regard to Eund Reclamation. 
'' — 555* Italy : Irrigation Services. — 456. New View-s on the Physiology of 
the Flower. • 557. Paraguay : Classification of Cotton. — 558. Dutch 
Indies, ,559. Dutch Indies : Centenary Publication on Cultivation of 
Tea (1824-1924). — 560. International Wine Trade from, 1900-1925, 

.Journals and Reviews. — Germany : Cheesemakers’ Pocket 1926. — 562. China : 
A New Agricultural Journal. — 563. United States : Some Changes in the 
Experiment Station Record. ^ — 564. Italy ; Special Number of Mulberry 
Growing and Silkw’-orm Rearing — 565 Italy : Official Bulletin of the 
'Royal Experiment Station for the Industry in Essences and other products 
; of Citrus Fruits, Reggio Calabria. — 566. Italy : Indiistria italiana delie 
' '' Goiiserve alimentari^b — 567, Italy: Bulletin of the Royal Plant Patho- 
, \ T logy Station, at Rome. -^568. Italy: 11 Notkiario Chtmico inclustriale'h, 
'' ,Japan : Bulletin' of the Chemical Society of Japan. — 670. Eat- 

'' . 'Via : Acta Horti’ Botanici Universitatis Eatviensis. — 571 . Czechoslovakia,: 
'' 'Arwiate of the Agricultural Academy. , 

'57,2.,, J. C. Arthto.,— 573. J.,M. a. De Barnoia* — ,'574* W. ,Ba- 
'' 575. A. Beru^se. 576. E. Burbakk:. —.577, T.'H.' EbbioTr. 





vn 

^ 578. A. Gross, — 579. B. Hackbl. ■— 580, S. C, Haebanb, — 
5S1. B. S. HaSKEI^E. — 582. H. I&BJENBOREE, — 583, K. AmN"ES.. — 
583, J. LoEB. — 585. C. Ba l^lARCHESEm. — 5S6. G. D. — 

587. J. Munzar. — 588, H. A. NiCHOIfIS. — 589, K. H, Miesson. — “ 59O'. J. 
HOEC, — 591. H. Fairbieeb OSBORJv, — 592. C, VaNCOXJIBR FEPER. — 
593. C. F. Richards. — • 594. G. Scheeeknberg, — 595. E. SK.y^wEii^, — 

596. F. Yoa SOXHEEE. — 597. C. SXABIEIXI. — 59S. I). StEEAJBSCt;. 

599, B- TiE^JENS. — 600. B. H. WiESON. 



, Note, ,Xlie Btiieaii assumes' iio":responsib!lity with 'regard to the 'OfWJiaiS' and the 

'results of exBeriiEeuts outlined 'In this Rataeto, ■' ' ^ 

' , The Editor*®' notes are maifeed |Si.) ; the letter E. indicate teereaces ^ to- 'the 
'foregoing Issues' ;,Ponthly and ' Ouarterly) ' of the .Intematioiial Reiriew* ^ ^ 
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ORIGINAL ARTICLES 


THE FERTU,ITY OF EGYPT. 


I. The principae factors of the agricuetcrax wealth 

OF Egypt. 


The annual national revenue of Egypt is estimated at approxi- 
mately 300 million Egyptian pounds. 

The total revenue of landed property, which at present has an 
area of scarcely two and a quarter million hectares under cultiva- 
tion, amounts to 148 million Egyptian pounds, of which 108 mil- 
lion represent approximately the value of the annual crops. The 
wealth of Egypt is therefore considerable and agriculture is the 
principal source (i) (2) (3). 

Of the natural and artificial factors of this wealth, will be men- 
tioned only the more important of those which are directly 
connected with the production of the soil; — the geographical posi- 
tion, climate, rural manual labour, and lastly the soil and the river 
which waters it. 

The geographical position influences commerce and the flora. 
Situated at the junction of two seas, on the banks of a great river, 
at the meeting point and on the maritime route of three continents, 
Egypt has always been a centre of international trade. However, 
until about a hundred years ago, transport held precedence over 
real exportation, but the introduction of the cultivation of cotton 
and sugar-cane has reversed this relation ( 4 )' Agricultural produce 
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constitutes almost tlie whole of the exports of which cotton alone- 
represents 84 % (5). Owing to its geographical position this country 
has a great advantage as regards the transport of this rather 
bulky textile. The history of the commerce of Egypt shows that 
a strong, far-seeing Government has always been one of the es- 
sential conditions of her prosperity. 

The influence that the geographical factors, assisted by climatic- 
conditions, have exercised on the flora, both wild and cultivat-^ 
ed, has been considerable. Owing to her numerous connections, 
Egypt has, in the course of years, tripled the number of plants 
which were formerly cultivated (6) (6"). This number now amounts 
to about 150. The very interesting story of these acquisitions is 
not only the history of Egyptian agriculture but also that of her 
external relations, the story of which has been related elsewhere (7). 
Experiments of acclimatization date from very ancient times. They 
have been carried out to such an extent that it is difficult now tO' 
add to the number (8), ' ' 

The climate of Egypt has great advantages. It is generally 
fairly uniform and free from extremes. There is no excessive heat, 
or very dry weather during the warm season, which favours the 
production of fine cottons and maize in the Delta and it is not too 
cold in winter, which allows ‘Vhersim'* {Trifolium aUxandrinuwi) 
to be grown throughout the country. Although uniform, the eh- 
mate shows sufficient differences between the south ' and north to 
require from the farmer some discretion in the choice not only of 
the species, but also of the varieties grown, which accounts for 
the following geographical disposition of, crops : — cotton, flax, 
sugar-cane, maize, millet, beans, barley, “ bersim, ” lucerne, fenu- 
greek, ' lupins, chick-peas, vetch, tares, lentils, onions, sesamum, 
ground-nuts, henna, melons and water-melons, grow in all parts 
of the country. , The fine cottons are however special to Tower 
Egypt. Upper and Middle Egypt are preeminently the regions 
for the sugar industry, and also of millet, onions, lentils, vetch, 
tares, lupins, chick-peas . and beans. The poppy, safflower and 
mdigo, now , neglected, used to be especially important crops in 
these areas. 

: Maize, ground-nuts, sesamum and henna ' are grown mote in 
Tower Egypt. 

\ Rice, dineb^ ,aad ‘‘ samar are croj^ confined to themorth 
erf Tower EgSq)t ^ 'and ■ the Fayoum (7). 
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In the distribution of crops the varied nature of the soil also 
has an important, and sometimes a dominating influence (9). 

N active labour is abundant and satisfactory and forms a 
powerful factor in the prosperity of agriculture and, consequently, 
of the wealth of Egypt. The ** fellah of whom both savants 
and travellers have spoken highly, adds to strength, activity 
and endurance, a traditional experience, and a profound love 
for the soil. This instinct, the extraordinary fecundity of the race 
and the fact that cultivable land is scarce, and bounded by the 
sea and the desert which hinder emigration and assure to agricul- 
ture, in spite of a very high infantile mortality, an inexhaustible 
supply of manual labour, safeguard Egypt from that social evil 
the exodus of the rural population to the towns (4). 

The soil and the Nile, — Throughout the centuries the fertility 
of the Nile valley has caused universal admiration. The arable 
land in Egypt is the gift of the river, and is very largely formed' 
of mud brought down by the Blue Nile and the Atbara. 

The Egyptian soil owes its fertility especially to : — 

(1) The very varied mineralogical comfosition. The original 
rocks from which the soil is formed are principally volcanic, and 
eruptive, crystalline and sedimentary, and to these has been added 
very valuable transported material. 

(2) The extreme tenuity of its constituent elements, Egyp- 
tian soils contain from 35 to 80 % or more of clay, of which some- 
times more than 8 % is colloidal day. Owing to this tenuity its 
elements offer a very large surface to the action of dissohdng agents 
and impart to the soil partides a great absorptive power, which 
fortunately corrects the action of certain injurious salts (notably 
alkaline carbonates). 

They thus acquire great importance in the cracking of the 
ground which, as will be shown,, contributes to ' the maintainance 
of the great fertility of the soils of this country. 

(3) the conditions of moisture and climate which, as has been 
shown, are very favourable, 

(4) The presence of certain salts (espmally calcium , salts), 
which are important' from the ' point of view of ' chemical, physical 
and biological factors. 

' Analyses and manuring ' experiments confirm the lidmess ' of, 
Egyptian ' soil in fertilizing demenfe, \except in nitrogen (10) (11) 

'' (3^2) '(13). ' 
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, Without the Nile, however, this land would only be an arid 
desert. The Nile is distinguished for its remarkaHy regularity 
of conditions and by the relative slovruess of its flow. A rather 
sluggish river, it deposits, long before reaching Egypt, all coarser 
sediment, bringing there only the finest elements (14). 

fortunately, ■ during the greater part of the year, the water 
contains in solution more calcium and magnesium than sodium 
and potassium, which prevents the land w^hich it waters from be- 
coming alkaline, compact, impermeable and more or less unpro- 
ductive (lo). 

Another advantage which the Nile has for agriculture is the 
relatively high temperature of the water (8). 

Lastly, the Nile not only waters the crops but constantly fer- 
tilizes with mud the valley which it has formed {10). 

II.' The principae conditions of the i^iaintenance 

OF THE FERTIEITY OF THE EGYPTIAN SOIE. 

After having ' thus leview^ed the principal factors of the agri- 
cultural wealth of Egypt, the essential conditions may be discuss- 
ed which assure to the soil of that countr}* the maintenance of its 
great fertility (10). 

■During many thousands of years Egypt has practised under 
the ancient system of basins, a method of cultivation similar to 
the '' dry farming of the present day. 

The ground was ' not tilled, the surface was only slightly dis- 
turbed for some crops ; it was not manured and although produce 
of the same kind was taken every two years, the soil ^fielded fairly 
regular crops. 

This regularity which has frequently been commented upon, 
was, in our opinion, especially due to a favourable combination of 
circumstances which assisted' production and made the best me of 
a ' scientific rotation of crops. The w^hole formed an effident system, 
every detafi of which was scientifically justified. The system was 
practised' with plants adapted by several centuries of .natural' se- 
lection, to the conditions ' of the environment ; the method of cul- 
tivation was 'both simple and ' economical ; there was no ■ ''fear of 
scarcity of ^ water or manual labour,, or of live stock or implements. 
'Under the' climate of this country frosts 'and bad weather are alike 
tare' during •'the winter.' , No'; anxiety was' feel as reg'ards drainage 
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or tlie level of tlie water table. No special or costl^'^ arrangements 
were necessary for the regulation of irrigation water, 

A stratum of naturally-rich allmnum w^as worked, W'hicii was 
anntially drained, renew’^ed, and in addition enriched by the fer- 
tilizing water of a river with remarkably regular conditions. The 
land, in the great majority of cases, was only cultivated in winter. 
In the rotation of crops, cereal or the industrial plants alternated 
with leguminous plants. After the winter crop, the land was left 
fallow, exposed to the heat and drought until the following high 
Nile. This long period of dr^' fallow is known as the '' charaqi ” 
period. 

The leguminous-cereal rotation, used with great judgement, 
has contributed very much to the productivit}" of the soil 
and the constancy of its yield. The leguminous plants derive 
from the air the nitrogen necessar^^ for the cereals and industrial 
plants, thus providing against the relative poverty of the soh iiX' 
this indispensable element. This part' has been pla3"ed for nearly 
14 centuries b^^ the valuable bersim Imported ' in the Ylth 
centur^^ from, The Balkan peninsula, '‘bersim'' is not. only a val- 
uable forage plant, but also a weed-destroyer and very useful as 
regards freeing land^ from salt, or in connection with the perma- 
nent drainage of land. There are few other plants which are so 
important in local agriculture. 

The soil lies fallow^ after the winter crops and under the com- 
bined action of the heat and drought during a long p>eriod, under- 
goes considerable contraction which causes it to crack in every 
direction. This cracking, as has been proved long age, is one of 
the most effective causes of the maintenance of the fertility of the 
Egyptian soil under the ,old basin system (20) of cultivation. 

The principal factors which contribute to the desiccation and 
cracking of Egyptian soil are : — the temperature of the soil (from 
55® to 70® C, and over), evaporation (from 2.5 mm. in the north, 
to 13.5' mm. at Assouan), the level of the underground water- 
table and. lastly the natnre of the soil. ^ ^ ^ 

The linear ■ contraction of ' a soil subject to desiccation is con- 
trolled on one hand by ,the degree of dispersion of the soil particles 
and on the other by. 'the degree of' .aggregation of these particles. 
With more colloidal day there will be less aggregation and the greater 
will be the contraction in ' volume during d.esiccation (10), It has 
beeii' 'shown elsewhere that, the quantity of ' colloidal, clay in the 
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Nilotic deposits expressed as a percentage of dry soil, varies from 
1.75 for sandy alliivitiiiis to 8.65 for clayey aEtiviunis (ii). Con- 
traction varies between 30 and 45 % in volume according to the 
soil. There has been recorded, during the '' charaqi '' period in 
land, near Cairo, a subsidence of 8 cm. followed by an approximately 
equal, rising during the growth of “bersim''. The cracks attain 
a depth of 0.25 m. to 1.5 m. and more. The width of the cracks 
at the surface often exceeds 10 cm. The total volume of the empty 
spaces is often more than 50 % in the south of the Delta. It is 
still higher in ]\Iiddle and Upper Eg’ypt (10) (15). 

Owing to the combined action of heat and desiccation, the 
benefits of the charaqi ” period are many. There is first of all a very 
important result caused by the cracks in the permanent freeing 
of land in the Nile valley from salt. The epipolhydric function 
being more important than the bathydric function, especially in 
northern regions, and the cracked soils behaving from this point 
of view like, permeable rocks on a large scale, w^here the cracks play 
the part of pores, it is evident how useful these cracks were for the 
permanent drainage of Egypt during the many centuries through 
which the basin system lasted (10) (15} (16) (17} (18) (19). But 
the '' charaqi ” period has other not less valuable advantages. It 
modifies in a very favourable manner the physical, chemical and 
biological properties of the soil (10) (20). 

The cracks introduce air to considerable depths in the soil, 
where it is distributed in an infinite number of increasingly small 
ramifications, until the capillaiy^ spaces are reached. In this way 
the air is distributed throughout the whole mass. The aeration 
thus produced, in depth alone, would be difiicult to attain with the 
best implements. On the other hand, the mellowing of the soil 
allows of a greater absorption of water and in a short time a com- 
paratively uniform distribution of moisture at all levels, results. 

The heat and desiccation of the charaqi '' season, by their 
action on colloidal matter, contribute largely to the maturing of 
recent deposits of Nile clay of a certain thickness, which are tmcul- 
^ livable the first year. 

Thus the. charaqi '' period improves the. physical properties 
of the soil and notably its permeability., porosity and capacity for 
air and moisture (xo): , ' 

As regards chemical properties, ■ the phenomena of oxidation, 
which maintain the soil in a normal condition, should first be noted. 
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Next, the transformation into bicarbonates of alkaline carbonates 
which are frequently formed in the sub-soil of low, clayey, badly 

aerated soils. 

Moreover, the cracks enable atmospheric agents to act with 
ease and intensity on the mineral constitnents of the soil. I^astly, 
tmder the action of heat and desiccation the colloids, which coat 
the minerals in the soil and cement the soil particles, become de- 
hydrated, contract, crack or crumble to dust, and the soil after 
each charaqi period, is to a certain extent renewed and regen- 
erated (lo). 

From a biological point of view, the charaqi period exer- 
cises an effect similar to that of a partial sterilization (31) (22) 
and causes an '' awakening of the soil after the following high 
Kile (10). 

During the fallow period, the nitrogenous organic matter, elab- 
orated by the leguminous plants of the rotation, remains more 
or less intact in the soil. But as soon as the flood water abates, 
owing to the partial sterilization which the soil has undergone dur- 
ing the '' charaqi ” period, nitrification of this organic matter takes 
place actively, for the greater benefit of the cereals which suc- 
ceed the leguminous plants. The charaqi '' period has the effect, 
in short, of putting the soil in a condition to produce, at a given 
moment and in sufficient quantity, directly assimilable nitrogen, 
an element the great importance of which in Eg^’ptian agriculture 
has been shown (10). 

The heat and desiccation destroy also the germs of most of 
the pests, animal and vegetable, of the cultivated plants (10). 

After the long charaqi '' .period, the basins became refilled 
during the flood of '' red water which remained there for 50 to 
70. days. They emptied themselves into the bed of the river ox 
into lakes on the borders of the Mediterranean before the sowing 
of the winter crops, that is to say towards the end of October or 
the beginning of November, according to the district. Each hectare 
received about 13 500 cubic metres of water, of ivhich it absorbed 
approximately 10 000 and which enriched the land by depositing 
more than 15 tons of mud per hectare (10), During the inunda- 
tion, bacteriological activity^ is small, there is complete arrest 
of nitrification, and accumulation of ammonia (21). But as soon 
as the water falls, the conditions again become aerobic, nitrification 
takes place vigorously, ammonia disappears and the effects'' of the 
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partial sterilizatioii immediately make tkemselves felt to the great 
benefit of the newly sown crops (lo). 

In the course of the early part of the XIXth Century irrigation 
by basins was suppressed, in the Delta and in the Fayoum, to give 
place to perennial irrigation. In Middle Egypt, the convertion 
of part of the basins was not carried out until the beginning of the 
XXth Century, consequent on the construction of the Assouan re- 
servoir. That substitution has modified considerably the condi- 
tions of production. 

A progressive decrease is observed in the yields of certain crops 
during the last twenty years and the growing anxiety which it 
causes contrasts singularly with the views generally held in former 
times. 

However it has been shown elsewhere that :• — 

(1) this decease iS' due mainly to unscientific manage- 
ment of the soil and to ill-advised practices which have arisen from 
the excessive expansion of cotton-growing ; 

(2) the causes which determine it do not affect the fer- 
cility itself of the soil in a permanent manner ; 

(3) the return to the triennial rotation of scarce^ twenty- 
five years ago, coupled with the alread}? common use of suitable 
manures, as well as the still uncommon use of selected seed, would 
suffice to arrest this regression (10). 

For this reason we believe that Egypt can- still look forward, 
with aJl confidence to a future which, under the aegis of an enlight- 
ened Sovereign, holds' out the surest promises of prosperity. 

Victor M. Moss^ri, 

Technical Adviser and Director of 
Agricultural Research of the Royal 
Society of Agriculture of Egypt, 
Former President of the Institute of 
Egyptt Correspondent of the Academy' 
of Agriculture of France, etc. 
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THE CULTIVATION OF SAFFRON 
AMB ITS IMPORTANCE IN SPAIN. 


Tile cultivation of saffron {Crocus sativus) is extremely an- 
■cient in Spain, altLougli o’nly in the Vlllth century the Arabs im- 
proved and extended it to the areas where it is now found, 

Spain and South America are the only countries where the 
Arabic alzafrdn remains in the word azafrdn, while in other 
parts of the world is found, more or less changed, the primitive 
Persian safrdn. Safiron has lost its original importance as a co- 
louring plant, the dyes that could be produced with it not being 
strong enough and having been advantageously substituted by 
mineral dye-stuffs. But its wide use in medicine, in the making 
of pastry and liquors, in the manufacture of soup paste (pasta ita- 
Eana) and, above all, as seasoning, are quite sufficient to Justify 
the importance of its cultivation and the value of its collection 
in Spain. 

In the whole peninsula and, especially in such areas as La 
Mancha, Levante and Andalusia, no food is cooked without being 
seasoned with saffron. The long Spanish domination in Central 
and South America has left in those countries the same taste that 
is, moreover, peculiar to Mediterranean nations. The area of land 
■under saffron cultivation in Spain is now about 12 406 hectares, 


distributed as follows: 

Provinces Hectares 

Albaceie 4 350 

Teruel 3 75^ 

Cuenca i 920 

' Toledo . ' . . 1 160 

Zaragoza . 590 

Valencia . 400 

Murcia 124 

Ciudad-Real 98 

Soria 14 


12 406 



CUIvTlVATIOX OF SAFFROX 


II 


As the average saffron production is about 12 kg, of stigmas 
per ha., there is an annual average production of 148 872 kg. that, 
at the average price of 224.86 pesetas per kg. (data, 1919-23), 
gives the total yield a value of 33 475 357.92 pesetas. 

In addition, after the fourth year saffron must be uprooted, 
when there is a yield ^ of tubers (commonly termed onions) of about 
12 500 kg. per ha. (Plate I, , figs, i, 2, 3). This allows about 
387 687.50 kg. for new plantations and for feeding livestock and, 
at the average price of 10 pesetas per 100 kg., has a value of 
3 876 875 pesetas. The saffron leaves, termed Espartillo, w’hen dried, 
are stored for use as a winter feed for dair^" cattle. The average 
production being about 800, kg. per ha. there is an annual crop of 
9 924 800 kg. which, at a price of 4 pesetas per 100 kg. reaches a 
total of 396992 pesetas. 

The value of the annual output of saffron in Spain is as 


follows : 

Stigmas ' 33 475 357 pes. 

Tubers 3 876 875 » 

heaves. . • . . 396992 » 

Total .... 37 649 224 pes. 


From the above, the importance can be seen of saffron in na- 
tional economy. The plant occupies of the total area occu- 
pied by industrial plants, and as regards the value of the crop, 
takes the fourth place being surpassed only by ' sugarbeet, red 
pepper and sugarcane. 

From the following tables (I. and II.) may be seen the great 
importance of the saffron trade in Spain, / owing to its always 
having been celebrated for its strong colour and penetrating 
aroma. 

The amount exported is about half the total production, hence, 
the consumption per head in Spain is about 4 gm. per anniim. 

The chief markets are in : ha Mancha, Albacete ; in Aragon, 
Calamocha and Montalban, and the chief export towns, Barcellona 
and Valencia. 

Saffron Ts graded by the length of the stigmas, the' aroma, 
the colour and the degree ' of purity, into the following four classes : 
Selected^ superior, superior ordinary and ordinary. 

, The former are sent to Marseilles, Pitiviers, hondon, hiverpool, 
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Tabi^b I. — Kg. of saffron exported from 1919 to I923» 


Countries 

1 1919 : 

2920 i 

1921 1 

1 i 

1922 ;' 

1923 

Algeria 

I 

: I 

' I 715 ! 

1 

j 

721 1 

S40 ' 

i 

i 


Argenima 

1 1 7 609 1 

II 751 

^5523 1 

1 


Cuba 

1 10533 ! 

22514 : 

13 135 1 

■ (I) : 


United States 

i 2 071 i 

3036 ; 

I 014 / 


France 

46 792 ; 

29 2'74 i 

26 823 ^ 

1 ' 


Biiglaiid 

' 7 25S 1 

3097 ■ 

2 410 „ 

/ : 


Other countries 

: 42 749 ; 

iS 077 1 

^ ! . 

S 320 ! 

45 9S9 

50 922 

Total . . . 

■ I2S 727 

88 47^ ! 

68 075 

45989 i 

50 922 


(i) Front this year all data are combiiieil. 


Table II. — Value of exported saffron. 


Years 

Kg. exported 

■ Price per Kg. 

j 

Total value 

i 

10^9 ; 

1920 

1921 

1922 

1923.' 

Average . . - 

128 '72; 1 

88 470 1 

68 075 - 

45 989 ’ 

50 922 : 

: 132.33 pis. 

; 170.27 » 

200 » j 

i 271.73 )> 1 

350 -S 6 ' 

17034443 pts. 
15 063 786 » 

13615000 )) 

12 496 590 w 

17 822 700 

76 436 

■ 224.S6 pts. 

! 15 206 504 pts. 


Amsterdam, Hamburg and Trieste. The latter to Cuba, South 
America, North Africa and India, where Spanish saffron is highly 
valued and is used for religions 'Ceremonies. 


Special Condipiofts of Saffron Cultivation. 

Saffron cnltivation requires a great deal of hand labour, espe- 
cially in gathering the flowers, which must be done on many succes- 
sive occasions, and in the separation and drying of the stigmas. 
Therefore, the area of saffron cultivated by each labourer is not 
large, and is what he can take care of with his family, and varies 
from, 5 to ,50. ares. 

The land under saffron is alwa^^'s to be found near well' popu- 
, lated centres in order to takeS' advantage of the labour and to save 
time.' This ' proximity is also essential, excrement being the only 
manure used. ' 
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The persons who cultivate saffron are not generally farineis 
but working men of aU kinds (masons, blacksmitL, tanners) who, 
on Stiiidays and feast days, and before and after their daily work, 
alone or with their w^ife and children, take care of the saffron crops» 
Under such conditions the saffron production is for them an extra 
source of income ; being easily preserved and fetching high prices 
it is very valuable during times of shortage. It may therefore be 
said that saffron provides comforts for the working class and 
lessens the effects of labour crises. 

The cultivators of saffron are not generally the ow-iiers of the 
soil, but hire the land for four years. The owner usually grants 
a lease to a farmer who, in his turn, divides the soil into plots 
of 5 to 20 ares being guarantee for the rent of those to w’^hora he 
has sublet the land. In the province of Albacete this rent varies 
from 120 to 300 pesetas per ha., but reaches 450 pesetas near Va- 
lencia, a much higher price than is paid for unirrigated land. The 
leases are usually terminated on St. Andrew's Day, 30th of November. 

The area cultivated by each worker not being large, causes 
changes in the total cultivated area and in the whole production 
to be very small, hence, both area and yield may be considered as 
constant quantities. 

In Spain, saffron is usually grown on the' same soil for four 
years before uprooting, as, after that, the tubers multiply, almost 
reach the surface, hinder cultivation, cause the growth of weeds 
and so lessen the output. In Trance, saffron is uprooted after the 
third year, because owing to a richer manure the tubers multiply 
in less time.' To obtain a second satisfactory crop of saffron, 20 
years must be allowed to elapse on unirrigated and 10 on irrigat- 
ed soils. 

Agricoxtorau Conditions. 

The climate of the areas in which saffron is cultivated in Spain 
may ■ be called temperate and peculiar to upland. Although the crop 
is found in Valencia and Murcia,, it is only on the limits of Requetia 
and J umilla that,^ being near Albacete, have the same climate instead 
of the warmer one found in the central parts of those provinces. 
In Table is shown the average yearly temperatures and^ the 
amount' and frequency .of rainfall .in those provinces (sea page 14). 

ThC' average' temperature fox' the whole saffron area is from 
'io<^-i5oC., with 'a ffltnitntitn of i 2 PC. and a maximum of 38«»4C^C. 
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Tabee III. — Temperature and rainfall data. 


I Average amiiial | Hainfal! I Number 

! temperature i in mm. ! of rains' days 

j J I 


Aibacete 13.6° C. ' 38 1 ! 61 

Ciiidad-Real i 15.0° » j 456 ; 97 

Cnenca i 11.6® » j 438 | 98 

Soria i 10.2° » | 567 | 96 

Temei ! 11.80 » j 3S7 | 65 

Toledo ; 14.0® » j 387 | 64 

Zaragoza I 14.7® » : 295 j 66 


As saffron xemains inactive and deeply buried in tbe soil dur- 
ing the stHmner it cannot be injured by excessive heat, and during 
the winter the labourer protects it with a covering of well softened 
and fine earth so that the plant is not affected by the great differ- 
ences of temperature. If the autumn is warm the flowers are 
early, but during this period frosts are very dangerous. 

The saffron area may be termed dry, as in few places the annual 
rainfall exceeds 400 mm. To obtain a good yield tw^o heavy 
rainfalls are sufficient, one in spring for producing the new tubers 
required to form the crop during the following autumn and another 
at the end of summer or beginning of autumn to help the blossoms 
and fiow^ers. 

In such conditions of temperature and rainfall is obtained 
the celebrated azafrdn manchego y aragones so appreciated in for- 
eign countries for its bright colour and penetrating aroma and 
that can be compared only to that grown in France in the Gatinais. 

Saffron grown on irrigated land gives a more regular and abun- 
dant crop, but has not such a good colour and aroma and is there- 
fore sold at a lower price. 

Saffron does not require a rich soil, but it must be light so that 
the tubers can develop. A good quantity of Hme is also benefi- 
cial ; the best saffron is grown in the Albacete province where the 
soil contains more than 40 % of lime. Cold and damp clay soil 
is not suitable for saffron. The manure almost exclusively used 
is excrement. , After a short decomposition it is applied in amounts of 
10 to 15 000 kg. per ha,, before the last cultivation in the prepar- 
ation of the plantation, and nothing more is added. 

If the manure ’is not very abxmdant, it is put in the-furrow 
■ when planting out. In Requena (Valencia) the excrement is mixed 
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witli Ys voltuae of ashes. House sweepings and residues 

are also used after having been dried and mixed with earth. 

The Estacion de Agiicultura General de Albacete has carried 
out manurial experiments and the best result has been given by 
the following application per ha. 

Rotted manure . * « . , 

Superphosphate • • • 

Potassium chloride (50 %) 

During' the following years 50 kg. of aromonitun sulphate is 
spread in the furrows. 

The yield of saffron is greater in France owdng to the heavier 
rainfall and the more abundant manure, which causes more vigorous 
germination and consequently a greater quantity of flowers. 

Method of cletivation. 

Plantations being small all labour is done by hand, using as^ 
implements the spade for deep work and the hoe for breaking up 
the surface. For preparing the soil it is necessary to dig over the 
land twice ; once in March to a depth of 25 to 35 cm., all stones, 
roots and rubbish being removed. The second takes place at the 
end of April or beginning of May, has a depth of 10 to 15 cm. and 
prepares the soil for the planting out. Manuring is carried out at 
the same time. 

Planting out is done from the middle of May to the beginiimg 
of June. Middle sized tubers, sound and without the external 
covering, are put . in double rows at a distance of 6 cm. and then 
again in another row at a distance of 3 cm. 

These rows are placed at the bottom of smaE trenches, having 
a depth of 10 to 12 cm. and a breadth of 45 cm. The soil taken 
from one trench is ' used to cover the tubers of the preceding trench. 
If not given previously, manure can be applied during tHs oper-^ 
ation. 

No other cultivation is done in the first year until September, 
when the soil between the rows is Hghtly ttimed over with the 
spade to a depth of 6 or 7 cm. 

In October,, before the blossoming of the flowers, the surface 
of the soais broken, with the hoe and the operation, is repeated 


20 000 kg, 
200 ^ 
150 » 
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until the ground is well softened and does not hinder the growth 
of the plants. 

After the harvest, at the middle or the end of November, the 
soil* amotig the rows is once more dug to a depth of 12 to 15 cm. 
and, if not previously given, manure can then' be mixed with the 
soil. At the end of April or beginning of May the saffron leaves 
are cut with a sickle and dried in the stin as winter food for 
livestock. After this the soil among the rows has to be once more 
dug to the usual depth. 

On the 24th of June the ground is dug perpendicularly to the 
rows, thus turning in the residues left when cutting the leaves. 
This is considered a very important operation and its utility is 
celebrated by popular sayings. From this time on, until the ground 
is prepared for the gathering, the spade is used each month. 

During the tMrd, and fourth year the same cultivations are 
repeated. After getting the fourth crop of saffron, in the month 
of May when the new tubers are already formed, the plant is dug up. 

The external covering is taken from the tubers, the old and 
diseased ■ tubers are thrown away and vrhat is left is used for new 
plantations or food for livestock. 

Gathering and preparation of saffron. 

The gathering of the saffron flowers, known as Cojida de la 
'Rosa'"', takes place from the end of October to the middle of No- 
vember, according to place and state of cultivation, but^ generally 
reaches its maximum on All-Saints Day (the first of November). 

The gathering (Plate II, fig, 4) is done by women and children 
who go to the plantations before da^Rght, working from the first 
dawn, untill about ten ; the work must be done quickly or the flowers 
would be withered, hence, a sufficient number of workers must be 
employed for this purpose. In cloudy weather the work may last 
longer ; ' after a white-frost time must be allowed for the flowers 
to . before beginning. 

The 'Workwomen stand in a row on one side of the plot, near 
three rows, and walk in the direction of these rows, gathering the 
' flowers, of the central, right and left rows and. putting thetn in a, 
basket' at their: feet. They get ’thus to the other side of the plot 
where they walk in the opposite direction and; so on. This must 
'be repeated' during 10 or ,12 days, as long as -the flowering .lasts. 



Pi. ATE I. 



Fig. I, — Saffron tubers with the sheath leaves that give tliein the appe^iraiice 

of bulbs. 



Fig. 2. — Tubers without their sheath leaves and showing the buds. 
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The gathering is paid as piece-work, the flowers being weighed, at 
the rate of 15-20 centimes per libra (460 gm,). The flowers collected 
daily must be cleaned, the stigmas being removed, as it is for these 
that saffron is cultivated, but this operation mtist not be delayed 
till next day, as it becomes much more difSciilt if the flowers are 
no longer fresh. 

The flowers are then brought indoors and put on tables round 
which the working women sit, each of them with a small earthen 
pot in which are placed the stigmas (Plate II, figs. 5 and. 6} 
The work proceeds in the following manner : with the left hand 
they take a flower, cutting with the thumb nail the pistil under 
the coroEa and pulling off with the right hand the stigmas. THs 
operation also is paid as piece-work, 20 centimes per onza (i onza 
= 28.75 gm.) of cleaned saffron ; 80 kg. of flowers ate required to 
obtain i kg. of green, or fresh saffron. 

Green saffron must be dried, after which it can be preserved, 
developing at the same time, the colour and aroma that are its 
chief qualities. The flowers are desiccated by placing on silk sieves 
on worm ashes or in small earthen ovens made for that purpose. 
When green saffron is put on a sieve in small bunches the damp- 
ness causes it to adhere to the silk, but when dried the saffron slips 
over the silk. Therefore, the operation of putting the sieve near the 
fire must be repeated until the saffron slides over the silk. From 
5 kg. of green saffron i kg, of dried saffron is generally obtained. 
After drying, the saffron is aUowed to cool in a dry place, and is 
then packed in woollen material. 

For export the saffron is packed in boxes, barrels or sacks. 

Causes of DAmoE to saffxox. 

Mice are very dangerous to saffron plantations, as they 
uause great damage and so they are controEed by aE pc^ible 
means. Sulphur, tobacco and hot pepper are generaHy burnt 
in order to drive them away. The most injurions saffron disease is 
the Podredumbre or Hongo dd Az 4 fran {Rhizodcmm vmlacm 
Tul.). When the disease is severe nothing can be done but to 
dig up the plants, no way being known by which it can be con- 
troEed. 

At the Estaddn de Agricultura G^eral de Albacete attempts^ 
.are being made to obtain tubers by means of seeife and aiti&M 

2 -T- 
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fertilization, from sound tubers collected on plantations attacked 
by tbe disease, whitb the object of obtaining saffron immune to 
the disease. 

Ricardo dd Escauriaza, 

AgncuUlifal Expert 

io the Estacion de AqricultHfa General de Albacete^ 
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THE IMPORTANCE OF LARGE AND SMALL FARMS IN 
INTERNATIONAL COMMERCIAL RELATIONS. 


The question here dealt with is extremely difEciilt from a theo- 
retical point of view and very delicate from a political and social 
standpoint, but the correct solution of the probiein may contribute 
largely to the health of international economic life, which has not 
yet been able to regain the equilibrium lost in consequence of the 
world war and the cataclysms which resulted from it. 

As a consequence of the movement towards the towns and 
the increase ' of industrialism in most of the countries of Western 
Europe, they were obliged, even before the war, to import raw 
material, and agricultural produce to support their population on 
the one hand, and on the other, to export their industrial products 
to provide work' and in this way to balance their transactions. 

This mutual exchange betw^een agricultural and industrial coun- 
tries, supplemented by the movement of capital and emigration, 
has contributed largely to the ' remarkable economic development 
of the New and Old Worlds. As a consequence, the question as 
to what was the reason of ■ the intensity of this exchange is sug- 
gested. It may be stated ■ that, together with the commercial 
expansion of industrial countries, the intensit}^ of international 
relations depends on the facilities for exportation of agricultural 
countries, which results from their rural production and , internal 
consumption, as well as from their purchasing powder of products 
of foreign origin. 

But these factors depend also in their tuni on the agricultural 
constitution, of the country and on the level of general education 
and especially, on agriculture. 

If, a 'study be made of the situation of w^orld economy previous 
to the war,, 'from the. point of view of international relations,, it is 

* Report; presented 'to the 'Section of .Rniai B:oaoi]ay.of the Twelfth International 
Agricultural Congress, Warsaw, Jtme 1925.. {Full Text). 
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seen that in the countries concerned there are four chief types 
of economic-rural organization. 

I. The Agricultural Organization of West 
ern Europe. — The characteristic feature of this is the greal 
quantitative preponderance (both in number and area) of the smalt 
and medium size conntn^ estates and the high development of the 
pecuniary factors in the small farms. 

Even the small rural properties, as has been shown by the 
interesting work carried out for a number of years by the Swiss 
Secretariat of peasants, tinder the direction of Prof. Laur, are pri- 
marily business enterprises having for object the making of a profit 
on the sale of agricultural products. 

The area of tlie farms has no influence on their character of 
enterprise ; it depends rather on the nature of the produce ; large 
estates are occupied with the production of W'heat, wrMle smaU pro- 
perties , deal with animal produce and horticulture. We have there- 
fore to deal with a certain specialization of small and large rural 
properties, which is necessary in case of economic isolation of a given 
countty, in order to provide for., its internal requirements. The 
careful investigations ■ of Prof. Brdeie: have proved that this spe- 
cialization has, in addition, a deeper economic significance. 

. However, all these types of property" produce for a market 
where they mutually supply each other with various requirements, 
in consequence of w^hich the market becomes very absorbent, and. 
assists the development of industry. This specialization also fa- 
vours, in normal times, the development of international commer- 
cial relations, (examples the products of stockbreeding in Den- 
mark and Switzerland, sugar in Germany, Poland . and Czecho- 
slovakia, fruit ,and wines in France and' Italy).' The large and 
smaE rural properties share equally 'in .this exportation ; the latter 
have therefore also their part in international exchange. The 
stimulus encouraging production lies primarily in the desire for profit 
from rural economy, treated as an enterprise. 

II. . Th e ' Ag ri cult u r al System of Eastern 
E'U r o p e. — Before the war, up to a certain point it was a sur- 
vival of the feudal times, when only the large rural estate, entered 
into ;the ' business of ' production, a type of partial capitalist enter- 

-prise the peasant farms have on the contrary' signification of 'Con- 
sumer' 'find suppEer of. manual labour and teams required by the 
:'.,iarge'"estate,. In: places', where the production of the.fenns was 
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not developed^ and where tlie peasants paid rent, their property 
had the character of natural rural economy, producing not for sale 
but to satisfy their own requirements and to enable them to pay 
the rent wMch was frequently levied on produce, 

dhe freeing of the peasants, which has radically changed their 
relations from a social and legal point ' of view, has not caused 
essential changes in economic relations, although it contained the 
possibility of equally radical changes. 

The large farm remained for a long time the only business 
producer with the character of a capitalist farm, while the small 
peasant estate, newly formed, followed a natural development 
and produced only in order to satisfy the immediate requirements 
and to pa}!' the high taxes and the purchase money of the land ob- 
tained. This latter, moreover, has been obtained by the freed peas- 
ants in the Russian districts in too small an amount, especiall}' 
in vie'w of the very low level of agriculture and the rapid increase 
of the population, the surplus of which has not been, able to find 
employment in towns in consequence of the veiy- slight develop- 
ment of industry. They were therefore forced to .supplement, 
by renting, land' of the large estates, and in this w'ay were able to 
get from it a high revenue which it was increasingly difiicult to 
obtain by means of their own administration, owing to the economic 
policy of the Russian Government, by which the development of 
agriculture was neglected. 

The Russian peasants w^ere forced to ' limit their consumption 
to , a minimum in , order to satisfy charges arising from too high a 
purchase price, hesivy taxes and the large amounts paid for the 
rented, land.' It is for this reason that have such ^ facts as the 
exportation of wheat from Russia in years of famine, or the con- 
tinual sale of wheat by the peasants in autumn at cost price in order 
to pay their rents and taxes, only to buy it back more dearly in 
spring by means of some chance profits. 

Here' therefore, even the 'small, .farms equally with the large, 
share in exportation ; the participation of the former was, howwer, 
.to a certain '' extent qualified by fiscal ' and economic ' constraint 
on the part of the' State' and of : the large' estates.. The stimulus 
to' production has. not been therefore, as in the West, 'the desire for 
"profit fro'm the rural estate, 'treated as an enterprise; but the ne- 
cessity of satisfying the most elementary needs and 'Of making pro- 
vision for burdenS' 'imposed by "the social and political system: 'It 



22 


ST.1NIBWICZ 


sliotiid however be mentioned that the agricultural reform under- 
taken by the Russian Government after the first revolution, and, 
as a consequence, the greater care taken ' of the same property, have 
produced rapid results in raising the well-being of the country. 
This leads us to think that, in this part of Europe, the small estate 
could develop in the same direction as that followed in the 
West. 

III. The Agricultural S3'Stem of the New 
World (United States, Canada, Argentina). — This fanning 
SA'Stem, was alread}" before the war based on the principles of 
capitalist production ; it w^as therefore ver\^ closely connected with 
the international markets and it was to the requirements of these 
markets that production w^as almost entirety adapted. 

IV. The various Colonial Systems. — These 
SA’stems are based on the production of plantations worked by 
capitalist planters, natives or farmers, with the object of providing 
the market with certain products, so bhat they take an active part 
in international commercial relations. 

It is evident that this classification under four types is quite 
artificial. In -reality it is much more complex. 

Si* ^ 

It follows from what, has' been stated above that the small 
and large farms of the West of Europe, the farms of America, the 
various types of farms in colonial ■ countries, and^ lastly the great 
estates of the East of Europe, before the war, took an active part 
in international trade, as agricultural enterprises exporting for 
profit. On the other hand, the smalt estates in the East of Europe 
did not, properly speaking/ produce for sale ; if they sometimes 
supplied agricultural produce, it was almost exclusivel}^ under 
the fiscal pressure of the' State, or when they were forced to 'do 
so by local conditions of possession, in cases where the owners found 
themselves , obliged ' to pay large amounts for rent. 

Some of the ■ colonial farms were in touch with the markets 
simply from force of circumstances. Also the 2^*^ category of farms 
could not' be' considered' as agricultural enterprises, as their object 
- was not to produce with' a view to profit, but simply to supply their 
'own ' immediate needs. Contrary to the' first' categojy^ which has 
'.'been referred' to, which had developed in a considerable measure 
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tlie pecuniary factors in tliese farms, the second category has onh* 
attached slight importance to such factors. 

Both the first and second of these categories evidently form 
•an essential part of the particular systems of the farms of the 
States or of national agricultural ecouoniics. The latter were 
connected with each other owing to the complicated relations of 
commerce, finance and politics and formed a certain co-ordinated 
unit which was the system of world economy, before the war, in 
approximately a state of equilibrium, although even at that time 
certain symptoms that this equilibrium was not stable but could 
be upset, were evident. And, as a matter of fact, that equilibrium, 
was lost by the war; its disturbance has brought about an eco- 
nomic crisis, perhaps in different degrees, but at any rate felt 
generally in both hemispheres for a series of years. Moreover, the 
regaining of this equilibrium is now the object of efforts under- 
taken by the most eminent statesmen, politicians and eco- 
nomists. 

The economic consequences of the world wnr might been' re- 
duced, within the limits of the problem with wiiich we are dealing, 
to three principal heads : — 

(1) The almost total elimination of Russia from international 
commercial relations, both as an exporting country for agricultural 
produce and raw material and as an importing country for manu- 
factured goods. 

(2) The modifications "in the international financial relations, 
in consequence of which America has become the creditor of Europe, 
after having formerly been' its debtor, W'hile at the same time she 
has acquired the ' necessary capital for the development of her 
industrial development, 

(3} The development" of measures 'having as their object 
emancipation, in colonial countries aiming at both political and 
economic , independence. 

Whai' connection is theip between the above and the problem, 
with which we are dealing ?■ 

The connection can be shown by a general anal^^sis. Let us 
first of all' consider the relations in Russia. 

Before the war Russia was the most important exporter of 
the five ' principal kinds of wheat' on the world market. Of the 
'total quantity' of 'Wheat supplied to this market, Russia's share, 
amounting to ',600' 'million 'quintals, representing 33“3:o %; wjnte 
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tile shares of other countries scarcely reached the following- 


figures : — 

Argentina . 16.7 % 

Rtunania and Bulgaria . 37 % 

Canada 3*2 % 

Australia . , 2.7 % 


It is evident that the disappearance of such an exporter as 
Russia must upset the equilibrium of this market. Here the 
question arises as to what has caused such a sudden restriction 
of Russian exports. Evidently it has resulted from decrease of 
production caused by the world war, the downfall and its con- 
sequences, the almost total liquidation of the large estates, ivMch 
before the ' war sent their produce to' the markets, and the 
disappearance of large scale agricultural production. 

However, according to the estimates of Messrs. Orgakowski 
and , Gronan, Russian economists, the large estates supplied the 
markets with ■ barely 25-32% of the total agricultural ' produce 
sent there by Russian agriculture. 

The ruin of Russian exportation cannot therefore be explained 
solely by the liquidation of the large estates, although that liqui- 
dation must have had a strong influence. The problem is much 
more complicated. It would seem that the key to this riddle and 
the explanation are to be found elsewrhere. The production for 
sale of small estates had as its real motive a pressure exerted in 
some way, as has already been shown. When that pressure ceased 
to be felt, there was no longer, any other factor capable of forcing 
the Russian peasant to produce for sale ; his mentality contained 
too little initiative for enterprises and consequently too little 
desire for gain, the principal motive of production to the farmer- 
of Western Europe. 

Moreover the objective economic conditions' were not favourable 
^ to- _ production ■ for sale. Ruined industry, depreciated currency,, 
/could’, not offer any concrete value, to the farmer in exchange for 
.produce. "As for whatEe most desired, 'land, it was given to him 
gratuitoiidy.^ 

Consequently, the farmer consumed more; he adapted pro- 
duction solely ,to 'the needs of that consumption,' sending to' market 
only such produce as, -had been taken from him by. force ,or such as 
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could assure Mni the possibility of providing for the few require- 
ments which he was not in a position to satisfy on his ovm farm. 
The weak relations existing between the sniaE agricnltnial tmits 
and the markets, and consequently iieir negative value in mter- 
national commercial relations, which have already been mentioned, 
are here fully shown. 

To the attempts made by the Soviet authorities, to force the 
smaE farmer to give up his produce to the towns, the latter repBed 
by reducing production to a minimum, whicli ended in famine in 
Russia and forced the authorities to capitulate and to attempt a 
new poHtical economy, allowing the free use of agricultural produce 
and contenting themselves with the collection of taxes in produce 
indispensable for the maintenance of the army, the administration 
and in part for -the requirements of the towns. 

The inability of the small Russian .farmer to adapt himself 
to the exigencies of free production for sale, based on motives of 
a commercial nature, was further aggravated by the defective 
political economy of the Soviets, w^ho arranged a great dispropor- 
tion in price between manufactured goods and agricultural produce, 
to the detriment of the latter. This policy arrested the develop- 
ment of small farms, tending to develop in them a preponderance 
of the pecuniary element and to prevent them in this wbj from 
participating in an active manner in international exchange. WTiat 
has been said of Russia is also true tO' a considerable degree of the 
other countries of Eastern Europe, where large estates were broken 
up and where small estates had not yet been reorganised for di- 
rect .production for sale (example: — Roumania), 

On the other hand, in countries where the small farms had been 
in closer contact with the markets before the reform, agricultural 
reconstruction has not caused .such injurious consequences (Baltic 
States). 

The sources of raw materials and agricultural produce, as well 
as the selling markets of manufactured goods, being in: this way 
lost' to "international 'economic life, it became indispen^bie to, re- 
'place^ them in some way.' , The ■, United States lent assistance as 
regards' the first point. They reduced their own consumption 
and' enormously increased .agrictiltural , production, and .succeeded 
^ in filling 'the gap left, by .Russia. Thanks to American' agriculttixe, 
Europe has' not succumbed tO' famine. 

''However, '"the 'War 'fundamentally mo'dified the finandal' basis 
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on wMcIi, before the war, Europe had been the creditor of the Unit- 
ed States. 

The latter provided for the engagements arising from their 
debts b}’ means of supplies of raw materials and agrictiitural pro- 
duce. In. this way, equilibrium of the balance has been established ; 
The w^orld war transformed the debtor into creditor. Europe could 
not now import agricultural produce from the United States by 
reason of the income from securities possessed or of the interest on 
credits which had been granted. Europe is now the debtor of 
the United States, and is forced to buy their produce and raw ma- 
terials for cash or on credit, as she is not in a position to counter- 
balance their value hj the export of manufactured articles. American 
industry is secured by customs duties against European competition. 
The balance of payment is consequently always to the detriment 
of Europe. 

On the 'Other hand, agricultural produce and mw materials 
from the United States are now too costly for impoverished Europe, 
Consequently the eminent American economist Tayuor, estimates 
this question at its true value in affirming that in future the pro- 
blem will not consist in the quantity of food stuffs which the United 
States can supply to Europe, but in the economic possibility 
of delivering these products to her. The provisioning of Europe 
by the United States is not a privilege for Europe, but a business 
for the. United States, It is not only a philanthropic work of as- 
sistance, but primarily trading based on sound principles. Tay- 
UOR, however, regards with pessimism, the out-look of this trade 
in the future, affirming that Europe can eat more than she is in 
a condition to pay for and that nobody grants long term consump- 
tion credits. Moreover, there is room for a little scepticism, for 
other reasons, respecting the future of European-American trade 
in agricultural produce. The rapid development of the^ United 
States, the growth of their cities and the increase of industrialism, 
will probably, in a short time, cause the United States to be trans- 
formed from an exporting countiy^ into an importing country. In 
that nase Canada and the Argentine Republic will export to the 
States their products in the, .first place, at the same time serving 
as their sale market. For the present, however, Europe suffers 
most from the elimination of Russia from the market and from the 
loss of its exports. This problem forms a capital 'question of to-day. 

It follows from the above, and from the attempts at emanci- 
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pation by coloEial countries or those which, being iiidepeaderit, 
are in a preponderant sphere of economic iniuence of the States 
of Europe, that world economy, so far as it ivili reestablish the 
equilibrium upset by the war, will be based on principles other 
than those of the pre-war period. 

It seems as though the period of economic imperialism is fad- 
ing away. The future belongs rather to certain self-sufficient eco- 
nomic organisations, possibty to international or regional organisa- 
tions, • International commerce, however, will not, disappear. It 
will only be limited to industrial or commercial articles for pro- 
duction of which special economic organisations would be most 
suitable, either for climatic reasons, or for intellectual or demograph- 
ical reasons. 

What then is the importance which more or less extensive farms 
may have in this new system . of world economy ?, The much 
discussed, question of the importance of the smah and large estate 
is not considered here, mainly because this problem, oving to ex- 
tremely accurate investigations, because based on the inductive 
method of Professors Brduik and Eaur,'. has assumed an objective 
character, up to a certain point, and enables ' an opinion to be form- 
ed independently of social or political mews. In relation to the 
present problem, it is sufficient to draw attention to the fact that, 
being self-sufficient from an economic point of view, mentioned 
above, will compel the various countries to constitute their agricul- 
tural systems in such a manner that all types of their farms are main- 
tained in the quantity required for attaining optimum production 
according to the specialization of farms of different types, either 
of crop or stock production. 

On the other hand, it ma}^ be pointed out that, in view of the 
agricultural revolution which is seen to-day, the small peasant farm 
has acquired a greater international importance in comparison with 
that of pre-war times. 

The changed nature of that farm in the ' more backward coun- 
, tries, from an economic point of view, by means of the develop- 
ment of pecuniary' elements, the raising of the standard of Hfe and, 
in that way also, the connection of the farm by voluntary ties to 
the market, should be the principal care of the political economist, 
and it will be necessary to give to this subject not less attention' 
than is given to the ■ detrelopment of agricultural production itself, 
but, this cannot be, attained until after the solution, of 'the first proHem* 
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The production of small farmers, which up to the present has,, 
in the West, kept to the type of production based on constraint, 
or having a patriarchal character (according to the distribution of 
production by types, introduced by a Polish economist Zawadzki) 
should be raised to a higher grade and transformed into a commer- 
cial production t5"pe — individualistic, characteristic of present 
economic life in West Europe, while retaining certain specific fea- 
tures resulting from its agricultural character- This end may 
be reached even by the development of the natural peasant farm 
into a pecuniary business, as the Russian economists Prokopowiez, 
Bruckus and others rightty state, contrain^ to those who support 
the theor}?' of the artizan-peasant family, professed by Czajanow, 
CzEBiKEBV, and others. 

In order that the development referred to may be brought, 
about M. Zaworbi's theory of production requires the existence 
of the .following conditions : — 

(1) The individualist form of productive force in agricul- 
ture, that is to say the freeing of the small peasant farms from the' 
bonds of ' common possession or agricultural constraint. 

(2) The relation between production and economic acti- 
vity, the perception of which cannot be awakened in the psychology 
of the small farmers except by means of a political econom}’- which 
establishes, in an equitable manner, the relative prices of manufac- 
tured goods and agricultural produce, and which would assure the 
yield of these' two branches of economic, life. 

{3) The awakening of the desire to -work. This desire iS" 
however, always shown among farmers when the first two con- 
ditions are realized and when the family sense, as well as the sense of 
economy, strongly developed in country-life, based on the unshaken 
right of property, respected by the State, enables the fruits of 
work for the public welfare and future generations and consequently 
for the welfare of the whole of humanity, ' to be reaped. 

WTtoli) Staiotswicz, 

Professor of Rural Economy and Agrarian ■ Policy^ 

. in the Faculty of Agficulture^ 
UnioersUy of Vilm {Poland}. 
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THE INFLUENCE OF ELECTROLYTES ON THE ABSORPT- 
ION OF HYDROGEN IONS. 


In a former article (i) a description is given of some experiments 
made to ascertain how electrol}i:es affected the absorption of ions 
of amnionium {antagonistic action of ions) . These experiments showed 
that electrolytes ver}" considerably reduce the absorption of ammonium 
ions, the strong acids the most (50-60 %), the neutral and acid react- 
ing salts less, and least of ah the alkali reacting salts, w?'Mch in some 
cases increase the absorption (Table i). The latter probabh" de- 
pends on the fact that the alkali leacting electrobd:ic solutions in- 
crease the dispersion of the basic particles. 

The H ions ’have therefore very great supplanting properties, 
which correspond to the extremely weak hydration of 'H ions. As 
it was expected that the electrolytes wrould only have a feeble in- 
fluence on the absorption of H ions, the following experiments wore 
made ; — 

(i) B-^'iAARNio. Die Adsorption des Ammonitun-ions aiis ndsrmgen verscliiedener 
Ammoiiinmsalze nnd. die ninwirkting von Elektrolytea auf dieselbe. Zmischrift 'fur 
Pflanzemrmhrung und Dungung^ Bart A., Year i,'Xo. 5, 1925, 
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Tabi,e I. — Absorption of NH^ ions from a o.i N. solution, 

by clay soil. 

TOO gjru soil absorb: 


from O.I N. (NH 4 )jiS 04 -* solutioa j from o.i N. - soliitioa 


j 

without 
addition i 

1 

1 absorbs j 

‘ o. 4 i 54 g 2 tt.NH 4 

without 

addition 

i 

1 

1 without 

1 addition 

1 

i 

1 absorbs 

1 0 . 6465 gm.NH. 

without 

addition 

4. HCl 0.1 N. 

0.1824 

1 

» 1 

— 56.09 % 

4. Ha 0.1 N. 

j 0.2546 

» 

60.62 % 

HNO3 » 1 

1 

0.1896 

a j 

54.36 » : 

4 - HNO3 » 

0.2546 

» 

1 — 60.62 » 

4. HsSQ 4 a 1 

0.2258 

a 

: j 

1 45.64 » j 

4. H2SO4 » 

0.2799 

a 

— 56.71 » 

4 * Al2{S04)3 » j 

0.2456 

]» ! 

! — 40.87 » I 

4. Al2(S04)3 » 1 

10.3856 

a 

■ — 40.39 ® 

4.MgS04 ® 

0.3440 

» 

i — 16.97 J> 1 

4 * CaCis » ! 

0.4623 

» 

— 28.49 » 

4 " CaClc » 1 

) 

i 0.3593 

If I 

, — ’ 13.57 ® 

0.5129 

» 

— 20,66 » 

4* NaN0|3 » 

1 

1 0.4038 

a 

1 — 12.57 : 






+ 2fe2C03 » 1 

0.4812 

a 

1 — 15.84 » |4-Na2C03 » 

0.6014 

a 

i — ' 6.93 » 


Experiment I. — lo gm: of heav3^ neutral, glacial clay were 
treated witi loo gm. o.oi N. HCl or H^SO^ respectively, and the 
concentration of hydrogen was determined . electrometrically (accord- 
ing, to h, Michabuis). In solutions oi o.oi N. HCl — and H^SO^ 
'• — employed, the was 2.12 or 2.16. Then so many, electrolytes 
were added (NaCl, K^SO^, CaClJ that the solution with respect to 
electrol5d:es was' also o.oi N. ; 10 gm. of clay were treated with this 
.solution,* and the determined. .. 

Tabub II.' — Absofptio 7 i of H ions from o, ox N, HCl and from 
H^SO^ solution, by glacial clay from S. W. Finland. 

' ''o.oiN. Hd (witliottt ,, addition) 4.04 
»’ 'r|- o.O'i n HaCl 4,04 

■ ■» . » , KaSO^ 4.09 

‘ , a ' CaCI* , 3,89 

; i;-;' '1 ^ 4 , a' ’MgCt^'.S.Sl 

<Mgina% OwOi H. HCl 2.1a ’ '' ^ Originally o.oi N* H®S04 ' 2.16 


O.OI N, H2SO4 {without addition) 4.00 
, a a ' 0,01 n NaCi 3,96 

,» » . -j- » » K2SO4 4.05 

■» * , Hh ® CaCia 3 »^ 5 ' 

t ■ t »}» » MgCl2 4,00 
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Ahsofption of OH ions from o,oi Ca[OH)^ sobdton, 
by neutral glacial clay from 5. l-f. Finland. 


o.oi N. Ca(CH)3 (withoiat addition) ....... 9.03 

a » 4 * OjOi n KCl ....... 9.03 

® ® + '^ K3SO4 9.35 

"I" CaCL ...... 8.S4 

Originally o.oi N. Ca (OH)2 11,34 


Table 2 shows that the cla^^ absorbs H ions ver}^ freely fiotn so- 
lution O.OI N., so that the concentration of the solution falls to 
about 0.0001 N. The elctrohiies used have hardly any antagonistic 
influence on the absorption of H ions. The H ions behave, therefore, 
'Very diflerently from the ions uith regard to absorption ; this 
might have been foreseen in the experiments with ion absorption 
(Table I). From these experiments it appears that H ions are 
absorbed the most, and therefore supplant the other absorbed ions. 

Experiment II. — 5 gm. of soil (neutral clay, sphagnum peat and 
acid clay) were treated with 50 cc. or o.i, 0.001, 0.001, 0.0001, 
and 0.00001 normal HCl and NaOH, and the concentration of H 
ions determined. 


Table III. — Neutral clay from S, IF. Finland 
{5 gm. soil 4- 50 cm. solution) 











H2O 

7.19 



mo 7.19 

0.00001 

N. 

HCl 

7.15 


0,00001 X. 

NaOH 7.19 

0,0001 

N. 

s 

7.03 


0,0001 N. 

7-15 

0,001 

N. 

» 

6.64 


0.001 N. 

7.34 

0,01 

N. 

)) 

4.48 


0,01 X. 

10,04 

0,1 

N. 

3 

1-59 


0,1 N. 

12.1S 

"Table IV. 

— 

1 

1 

r 

peat fro-m S. 

If. Finkmd 


(5 

gm. 

soil 

+ 

50 cc. soUion ). 










mo 

4.73 



H ,0 4.73 

0.00001 

N. 

HCi 

4.62 


0. 0000 1 N. 

XaOH 4.73 

O.OOOI 

N. 

’w 

4.69 


,0.0001 N. 

4.7S 

0.001 

N. 


4.58 


0.00 X X* 

4.97 

O.OI 

N. 


3.60 


O.OI X. 

5.36 

0.1 

N. 

, 

i.6y 


0.1 X. 

7.59 


3 -''Agr. ing. 
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V. — Acid clay from S. W, Finlmti 
{5 5^ soluHoft). 


FT. HO S.S7 

0.00001 ^ 7 . NaOH 3,91 

3*75 

0.0001 FT. h 3 *S 4 


0.001 N. » 3*^4 

K. 3.04 

O.OI N. » 5.30 

N. 1.63 

p 

b 




O.W O.OCH 0.OCXX 0.«KSC<»-r!. 


H2O No OH 

Fig. 6, — I. Netitral clay from S. W, Ficlaad. 

II. SphagniMB peat from S. Finland. 

III. Add clay (l^iiorina'* from S. W. Finlands, 

As appears from tables 3-5 and figure 6, the remains 
alm nst constant on both sides of the -water solution, independently 
of whether the day is acid or neutral, until the concentration of the 
added adds or alka!lis becomes 0.001 N. A o.oi N. add or alkaline has 
a strong effect on the clay ; on the sphagnum peat the add has a 
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considerable effect, but tiie alkali Yer3" little, A o,i X. acid solution 
reduced tiie in all soils alike (P^g about i. 6 ). o.i K. alkaline also 
has an equally strong effect on the cla^q so that the becomes 
about 12. Sphagniini peat behaves quite otherudsej, fox with o,i X, 
alkali, the P^ only rises to 7.59, It may be assumed that the relatively 
strong alkali disintegrates the organic matter. 

Experiment III. — The sphagnum peat was treated respectively 
with o.i, o.oi, 0.001 and 0.0001 X. HCl and XaOH as before, 
wdth the addition of o.oi X. KCl and CaCL (the solution was therefore 
in relation to KCl and CaCl, o.oi X.) ; the was measured electro- 
metricaUy. The results are shown in figure 7, 



If curve I (without addition) be compared ' with curve * II 
(HCl and NaOH + KCl) and currx III (HCl + CaCl, and XaOH + 
CaCL) it is seen that the electrotytes (o.oi N. KCl and CaCL) are 
almost entirely’" without influence on the H ions, because the pure 
KCl — and CaCl^ — solutions exert an influence on the equal 
to that of the 0.001, 0.001 X. HCl — and XaOH — sohition iwith 
O.OI N. KCl or CaCl,. 

Experiment IF. — Acid Titorina clay, paimio and siikkila were 
treated as ^ in experiment III. From the results it appears that the 
o.oi 'x. KCl and^ CaCl, solution- had no influence on the absorption 
of H ions. 




Fig. S. — - Acid clsy (Lilorica day] fioin S. W. Finland. 


With regard to these experiments, the conditions are the same 
as in' experiments III and TV. The influence of pure o.oi N. KCl 
and CaCl^ solution on is about the same ; the rather weaker 
action of Ca'Cl^ solution is probably to be explained b}?' the greater 
content of Ca ions of the neutral clays. 

From the experiments it is shoum that the' electrohiies (o.oi N. 
KCl and CaClj,) cannot expel the H ions from the cia\^ The phenom- 
enon observed that the KCl solution gives rise to an increase of 
acidity in the soil solution {as compared uith pure water solutions) 
cannot be caused by the K ions being interchanged with H ions, but 
that the K ions are interchanged with A1 ions, and consequently 
the resulting aluminiuni compounds are hydrotysed. 
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Ph 



It is also clear that if the ions absorbed in a soil are to be de- 
termined, an acid mnst be used, because the H ions verj' strongly 
displace other ions (i). 

B. Aarnio. 

Selsinski^ 

(i) Compare G. Wiegner : Dispersitat und Basenanstauscli. Zsigmondy Festschrifts, 
Jubelhand det KoUoid-Zeiischrifi, p. 34^» 1925. 
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METHODS OF PRACTICAL APPLIGATION|;OF RESEARCH 

ON SOIL .PHYSICS (i) 


Soil, in conjunction mth climate, forms the basis of all agrictil- 
tiire. For example, the choice of plants to be cultivated, rotation of 
crops, preparation of the ground, etc. ndll vary according as there is 
a light sandy soil, or a heavy clay soil. Consequently the soil, in 
the end, becomes the deciding factor in farm management and in 
financial success. 

Accordio-g to the proportion of the mixture of stones, sand, silt 
and clay, soils change from light soils rich in sand to h.es.'vj and very 
heavy clay soils. Difierent methods of examination, as for example 
those of Kopecky, and Krauss, also the simpler ones of Kuehn, etc., 
make it possible to determine numerically the constituent parts of a 
soil. ' But to appreciate the important, bearing which the values ob- 
tained have with regard to the dimensions of the particles, demands 
great experience and special knowledge, such as cannot yet be expected 
everywhere from th| practical farmer. It is theiefore desirable to 
find suitable methods, which would enable the farmer not acquainted 
with soil science to understand the results of the physical examination 
of the soil, and draw from them the conclusions bearing on his hus- 
,bandry. 

The author believes now, wfith Th. L. Hexkee, to have found a 
method wMch, taking as a basis the Osakn triangle modified by 
Koehne, facilitates bringing the results of physical examinations of 
soil into close connection with agricultural practice. 

In the angles of the triangle (Fig. lo) lie the three extreme types of 
soil. As the soils, as a result of their composition, approach more nearly 
to the middle of the triangle, denoted by the circle, the}?^ become more 
and more like each other, and form the, group of medium soils 
included in the large square. But of course even the medium soils 
^ are not all' of the same value, and hence, the recognition of the differ- 
ences is an absolute necessity in practice. Therefore the medium soils 
in the large' square are divided by the vertical dividing line into t’wo 

{t] See Lmdw. Juhf buck f^r Bayern Vn -VIII, p. 328 , 1925 . 
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groups^ of wMcli tlae left contains the lighter, and the right the heavier 
types of soil. The inserted arrow line points out in wliat manner the 
transmission from the lighter to the heavier soils is grs-dtially ac- 
complished. The tipper part represents the most similar soils, whilst 
both ends of the arrow line approach the extremes, of sand and clay. 



Fig. 10. — Diagram showing the results of the physical examinatioii 
of a soil in practical agricaliure. 

This division of the soils into individual groups makes it possible 
to draw conclusions as to properties and applicability, if it is realised 
that specific properties are associated with sand, silt and raw dajv 
Figure ii. shows these, as also their effect on the transitional forms 
of the three types of soil. 

Here again the best conditions lie on the centre Hne, which 
becomes the resultant of the play of forces of the different properties 
of soil 

Fet it now be assumed that the soil consists of 6o % sand, 
20 % silt, and 20 % clay. Figure 10. shows that this soil lies in the 
left lower point of the triangle, but still is no longer Yery far removed 
from the square of the medium soils. It still belongs, therefore, to 
the group of sandy soils, but comes very near to the medium soils. 
The extreme properties of the sand are still predormnant, but are 
already modified. Its, affinity to the sandy soils implies that it is 
fairly easy to tiH, that it will become warmed comparatively quickly 
in the spring, but as is shown by its nearness to the medium' sols, 
it is perceptibly influenced ■ by the action of the clay and silt. The 
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soil will therefore be able to exert some power of absorption on fer- 
tiliser salts, the. pernieabilitA^ of water is no longer of such great ac- 
count, etc. In the choice of crops to be cultivated it is still ne- 
cessary^ to take into consideration those for light types of soil, 
but these will, vdth suitable cultivation, give good yields. It may 
already?' have been attempted, by careful preparation of the ground 
according to the conditions of the subsoil, to bring more important 
plants into cultivation, but with the heavy medium soils no very 
great success can be expected. This, after all, poor soil ■will not 'allow 
of expensive working equipment and intensive cultivation. 


0 Silr soils 



FiG» II, — Diagram for ascertaining the properties and applicability 
of soils on the basis of a physical esamimition of tlie soil. 


On the other hand, a soil W'hich contains, for example, 30 % 
sand, 20 % silt and 50 % dayq lies in the low^er part of the 
region of heavy medium soils. This soil, as the result of its prox- 
imity to clay, perhaps already possesses too much wmter-holding 
power, and in springtime will be rather later in getting warmed, on the 
other hand it has an exceptional capacity for absorption of plant 
food material, is considerably more easy^ to till than the true clay 
soils, etc. By proper cultivation it can also be made to give 
good crops, even with the more important plants. It can there- 
fore be valued considerably higher than the soil of the first 
example, 

A soil uniforna^in section has until now" been taken as a basis. 
Many soils, ' however, show various layers to a depth of i m., par- 
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ticiilarly when they are considered for agricultural purposes* Thus 
a sandy soil may remain uniform to the depth mentioned, or mzy, 
below 50 cm.,, have a sub-la^^er of clay. In the hist case the msad- 
vantages, such as permeability, washing out of food material, etc., 
are more prominent than in the second. By evenness of the upper 
and lower soils, therefore, the estreine qualities are strengthened. 
In the second case, on the contrarrq the opposite conclitioiis of 
the upper and lower soils, the extreme properties are mitigated. If 
a uniform clay profile continues unaltered, then the impermeability 
to water of the upper layer mil also contiiiue in the subsoil, whereas 
an under layer of sand carries o£ the deposit more easily. Here 
also, therefore, iiiiifoimit}'^ of profile strengthens the properties, 
whilst dissimilarity weakens them. Sill soils come between sand 
and clay, and therefore possess compensating ph3''sical and chemical 
properties ; consequently a uniform profile is most valuble here, for 
it will be understood that a substratum of one of the two other Idiids 
of soil affects the silt soil less favourably. The medium soils com- 
prised in the square are expressed by dashes — likewise more or less 
even. The underla^fing of a medium soil, by another can therefore 
exert no important influence, at all events it is much less than in 
the case of the above examples with regard to sand and day. If 
one of the lighter medium soils, on the contrary, has a substratum of 
one of the soils found to the left of the middle dashes, then it will 
be of less value, the further away the subsoil lies from the middle 
line towards the left angle. The same applies similarly for the 
right half of the square of medium soils. 

In Fig. 12. it is sought to make clear the fax -reaching (there- 
fore area-dimensional) conditions described here. 

If the upper and lower soils fall on the left, sandy, or the right, 
clayey angle, then the conditions are extreme ; if the^* lie together at 
the point or in the middle square, then they are more or less even. 
To the extent in which the upper or lower soils are removed from the 
centre line or the' angles, the whole of the properties of the soils 
alter, now towards the bad, now towards the good side, as expressed 
by the arrows. 

The examples given with reference to figure 10. can now^ be comp- 
leted. If in the first example the soil lies in the sand angles, then 
the less favourable natural tendencies of the upper soil, inclining 
towards dryness, washing q.wsly of plant food material, etc., wiU 
be still ^ further strengthened ; the soil will be reduced in value. If* 
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Fig. 12. — Diagram, to explain the results of the physical examination 
of a soil for practical agriculture, in the case of soils with different layers. 


fiowevex, the subsoil lies for example, in the right half of the square 
of medium soils, then it may be of considerably higher value. 

Until now one constituent part of the soil has not been con- 
sidered, namely, the stone content. In valuing this, the sizes of the 
stones must be taken into account. Thus, for example, the influence 
of a stone about the size of the fist cannot be compared with the 
same weight of stones of only the size of peas scattered through the 
soil. With a rising stone content, the soil, general!}' speaking, should 
be moved from the position in the triangle ^ which its other physical 
analyses would give it, toivards the left, lighter side. 

Tike all attempts to estimate the value of a soil according to 
a scheme, the foregoing has certain defects ; still, the system here 
proposed maj help er'eii the practical farmer to inform himself 
qtiickl}^ on the basis of a simple examination, concerning any soil, 
and to recognise quickly its possibilities of usefulness. 

A. Nostitz, 

Ttichnical Bigk School ^ Munich 
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THE INFLUENCE OF ELECTROLYTES 

ON DIFFERENT TYPES OF SUSPENSIONS OF CLAY, 

iiie literatiite on the inflaetice of electrolTte? o!i suspensions oi 
olay is relatively extensive. An exhaustive surve}^ of tlie literature 
is given by Prof. K. Gedroiz (i) in his treatise which appeared in 
1915, in which the literature is divided into ancient and modern. 
In the first group Gedroiz included the works which were published 
up to the 3"ear 1S93, that is, those periods in 'which the colloidal 
substances of the soil w^ere only sliglith' known. Here appear the 
works of Fr. Schulze {2), Scheerer (3), Cii. Schloeshcg (4), A, 
Mayer (5), E. Hilgard (6) and G. BoDLAEitDER (7), In these 
■works important data w’ere already collected, u/Mch gave a general 
idea of the influence of electrohi:es on stispeiisioiis of clay, and also 
enabled certain of the suspensions to be mote closeb: characterised. 

Of the modern investigations Gedroiz cited, : the works of 
Rohlaistd (8), Maschhaupt (9) and Wiegxer (io), Rohlaxd con- 
siders the ht-'droxyl-ion as the most important factor i:ii causing 
■coagulation, which is contrar^^ to the theory of Freuxblich (ii), 
and which the last two named authors point out in their works. 
Prof. Gedroiz is also of ths same opinion, which is based on Ms 
nuii'ierous tests. As the above-mentioned w'ork by Gedroiz may be 
considered as a continuation and, amplification of the earlier in- 
vestigations, it will be more closeN considered, and also the method 
of the work, 

L Importakt conclusions drawn from the investigations of 
Gedroiz. 

For the investigations, suspexisions of red cla^’ were used, which 
in the course of three da^^s had not been deposited from water 7.3 cm. 
in depth. One litre of water contained 0.22 gm. of the clay particles. 
The tests were carried out in Nessler's ct^linders, and foi these were 
used 50 cc. of the suspension, and 50 cc. of the corresponding 
electron-tic solution, of which the influence on the day suspension 
was' to be investigated. The duration of the test was 48 hours, 
but already after 24' hours important results were obtained. In the 
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tests the highest concentrations were observed which produced no 
coagulation — these are termed Gkbroiz, rising values — and the 
lowest concentrations vrere noted at which complete coagulation took 
place, i. e., the particles of clay had all coagulated and had been 
deposited. 

The results obtained b}" Gedroiz are given in Table i, where the 
concentrations are expressed in relation to normal solutions. 

Tabue I. 


Concentrations with ' Concentration with 

which no coagulation is | which further complete 

produced (rising values) : coagulation is produced. 


Chloride of mercury HgCU , . . 

*; 0-5 

— 0.00025 Normal 


— Normal 

Acetic add . 

.:o.25 

-0,125 

s 

0.5 

- 0.25 

»• 

Citric acid 

.ic.05 

-0.0125 

)> ri,i25 

-0.05 

» 

Sodium hydrate 

. 'about 

C.0225 

!) 'about 

0.05 

» 

Oxalic add 

. 'under 

0.025 


under 



Eiiiiim chloride 

. ;o.025 

-0.0125 

1) 

0.125 

-0.050 

» 

.Ammonium chloride 

. 0.025 

-0.0125 

}i 

0.125 

-0.050 

y 

Chloride of sodium 

. C.015 

- 0.0125 

V/ 

0.125 

- 0.050 

)) 

Cloride of potassium ...... 

. :o.o25 

- 0.0125 

J) 

0.125 

-0,050 


Rhubidlnm chloride 

. 0.0125 

-0.005 

•l) 

0.050 

-0.025 

ly 

Formic add 

. 0.0125 

— 0.005 

t> 

O.I 

-0.050 

)> 

Nitrate of silver . . . 

0.005 

— 0.0025 


0.025 

-0.0125 

)) 

Ortliophosplioric add ...... 

. 0.005 

- 0.0025 

» 

0.025 

- 0.005 

'd 

Nitric add 

. 0*0015 

-0.0005 


0.005 

- 0.0025 


Sulphuric acid . 

.10.0015 

-0.0005 

.) 

0.005 

-0.0025 

)) 

Magnesium chloride . 

. 0.00125 

— 0.0005 

5 ) 

0.005 

- 0.0025 


Chloride of manganese 

. i0.oor25 

— 0.0005 

1) 

0.005 

- 0.0025 

)> 

Calcium chloride 

. '0.00125 

— 0.0005 


0.005 

-0.0025 


Strontium chloride 

. 0.00125 

- 0.0005 


0.005 

- 0.0025 

» 

Chloride of nickel ....... 

. '0.00125 

— 0.0005 

>; 

0.005 

-0.0025 

» 

Chloride of cobalt . 

. '0.00125 

— 0.0005 

)) 

:o.oo5 

-0.0025 

t> 

Chloride of cadmium 

.! 0.00 1 25 

— 0.0005 

)) 

0.005 

- 0.0025 

» 

Chloride of barium 

.'0.00125 

— 0.0005 

» 

'0.005 

- 0.0025 

» 

Hvdrocheric add 

0.00 1 

- 0.0005 

« 

'0.005 

-0.0025 

)> 

Hydroxide of caldum 

.|o.ooi 

-0.0005 


,0.004 

-0.0020 

}} 

Protocliloride of copper CiiC!2 . , 

.I0.0005 

-0.00025 

» 

0.0025 

-0.00125 


Ferchloride of iron, FeCla . . . . 

. |about 

0-000125 

)) 

10,0005 

— 0.00025 


Chloride of aluminium, AlCU . . 

• i 

0.000125 


about 

0.00025 

)) 


The table shows that the organic acids in general possess very 
weak coagulative capacity ; the phosphoric acids, among the mineral 
acids, also possess only a weak coagulative' capacity, w-hereas the 
so-called strong acids, L e., the strong dissociated mineral acids, such 
as siilphiiric acid, nitric acid and hydrochloric acid possess a strong 
coagulative capacit}^. 
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Of the tv'drates only the soditnn and calcium ii\'droxides were 
examined. The coagulation capacity of the fotiiier is vewc weak 
(complete deposition can onlr’ be attained by a concentration of 
0.5 hi) whilst the latter possesses an exceptionally strong coagiilatire 
capacity ; even concentrations of 0.004 bring about complete coagtila- 
tion of the da}- suspension. 

If we leave on one side the chloride of mercuiy , then the coagula- 
tive capacities of the acids stand in close association with the atom- 
icity of the cations. The acids of the non-atomic cations produce 
coagulation only with relatively high concentrations ; the acids of the 
di-atomic cations are effective in more dilute concentrations ; but 
the coagulative capacity is especially strong uitli the tii-atoniic 
cations — iron (12) and aluminium salts. 

In addition to the investigations mentioned, Prof. Ghdroiz lias 
examined the influence of sulphuric acid on the coagulative capacity 
of salts. It has been found that very weak concentrations of 
sulphuric acid, which of themselves can cause no coagulation of the 
clay suspensions, strengthen the coagulative capadti" of the salts in 
a high degree. Such concentrations of chloride of sodium and chlo- 
ride of potassium weie investigated, which of themselves cause no 
coagulation of the clay suspensions. Thus, for example, a solution 
of chloride of sodium of the concentration of 0.0125 X. gave 110 
coagulation of the cla}' suspensions in 4S liouis, but if to the same 
solution sulphuric acid in the concentration of 0.001-0.000075 X. 
were added, then the clat’ suspension cuter 20 miiiiites was already 
flocculated and deposited. Xo coagulation was caused by weaker 
concentrations of sulphuric acid. ■ The same result was obtained 
with chloride of potassium solution, with which also the concentra- 
tion of chloride of potassium (0.0005 X.) itself alone could cause 
no flocculation in 48 hours. 

The influence of sodium hydrate on the flocculation of clay 
suspensions, with the presence of neutral salts in the solution at the 
same time, is much more complicated. With low concentrations 
of sodium hydrate (0.005 X.) the coagulation which was caused by 
higher concentration of cliloride of sodium (0.15 X.) was strengthened ; 
the same concentration of sodium hydrate, however, with weaker 
concentrations of chloride of soclitini, of o.i'X. onwards, caused a 
noticeable retardation 6 i coagulation. The solution of cliloiide of 
so'dium of . the concentration 0.015 X. caused by itself relatively 
great coagulation and a deposit in 4^ hours. If, however, sodium 
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hydrate were present in the solittioii at the same time, then the" 
coagulation with concentrations of soditim. l^drate of 0,05-0.0125 N. 
could still be observed, whilst weaker concentrations of sodium 
li5rdrate (0.005-0.00025 N.) much retarded the coagulation, and only 
with concentrations of NaOH of 0.000025 N- no retardation to 
be observed. 

The soda solution, exercised a still greater retarding action on the 
coagulation of the clay suspensions by the chloride of sodium. 
A concentration of 0.015 caused coniparativel}?- strong co- 

agulation, but if to this chloride of sodium solution was added soda 
in the concentration of 0.0125-0.00005 N., then no coagulation, could 
be noticed. 

The influence of the sodium hydrate on the flocculation brought 
about b}^ chloride of potassium was the same, in the ' experi- 
ments of Gkbroiz, as he had showm with cMoride of sodium 
solutions. 

The influence of the sodium hydrate on the flocculating capacity 
of the chloride of potassium was different. The chloride of potassium 
solutions in the concentration of 0.001 N. in 48 hours alreach^ caus- 
ed considerable coagulation ; b3-^ the addition of sodium hj^'drate 
in the concentrations 0.001-0.00025 N. the coagulation was strength- 
seiied. Coagulation was retarded by the addition of sodium hydrate 
in weaker concentrations (0.000125-0.0000125 N.), but the retarding 
action was no longer noticed with a concentration of 0.000005 N. 
By the addition of sodium hydrate to a chloride of potassium so- 
lution, therefore, with weak concentiations of the sodium h^xlrate,. 
the coagulation is stiU further strengthened, and oiity concentrations 
of sodiiiin hydrate of 0.000125 N. retard coagulation, or exert no 
fiutlier influence. 

In the further experiments of Gbbroiz on the iiifliience of sodium 
hydrate on the coagulation of clay suspension by Ca(OH). no re- 
tarding action was observed. Gebroiz draws from his experiments 
the conclusion that coagulation is caused principally hj tli,e cation, 
the anion operates in an opposite direction, with which t,he ope- 
ration of the OH' ions is especially strong. The latter is especially 
■ active in soliition with nion-atomic cations, whereas the coagulation 
capacity of the diatomic cations {e. g, Ca (OH)^) is stronger than the 
stabilised action of the OH' ions. 

Gkbroiz has also investigated the coagulative capacity of 
NaOH, Na^COg and NaHC03, and found that the greatest' coagulative 
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capacity of the first becomes the weakest of the last, as is seen from, 
the following data. 


No coaguiatioa between 


Complete coognlataon 


Na OH — 0.023 — 0.020 N. 0.100 — 0.050 N. 

Na^ CO^ — 0.05 — 0.025 0.125 

NaIiC03— 0.125 — 0.05 » 0.125 » 

The NaHC03 considered by Gebroiz as diatomic. 

The infltience of various calcium salts on cla}^ suspensions was^ 
almost equally great ; quick-lime had the liighest coagulative capacity 
amongst them. The concentrations of the calcium salts, with which 
no coagulation was brought about (the electrolytic rising-value) were 
as follows : — 


CaCl, . . . 
Ca(N 03 ), . 

Ca (OH), . 
CaSO, . . . 
Ca (HCO3), 


0.00125 — 0.0005 N. 
under 0.00125 » 
0.001 — 0.0005 » 

unde^ 0.000125 » 

)) 0.00125 


The following experiment of Gebroiz is of interest, characterise 
ing in detail the iiifliieiice of electrolytes on the coagulated clay par- 
ticles. After the deposition of the coagulated particles of cla3q the 
clear solution was poured off, and in its place pure distilled water 
added. If coagulation were produced by chloride of sodium, then 
the coagulation, by reducing the concentration of the salts, was again 
broken off. 

If the coagulation was produced by hydrochloric acid, chloride 
of potassium and chloride of barium, then, by reduction of the con- 
centration of the coagulator to such an extent that no further 
coagulation took place, only a small part of the coagulated particles 
were again made free.' 

If, however, the^ coagulation was produced' by FeCl3, then the 
coagulation could no longer be arrested, even though the liquid over 
the coagulated deposit were poured off 5 times and replaced with 
pure distilled water. 

It has therefore, been shown that the dispersed particles, under 
the influence of the mon-atomic Na’ ions as coagulator; have not 
lost their capacity for increasing dispersiveness, that is, by reducing 
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the concentration of the coagulator, all the coagulated particles are 
again dispersed, and coagulation can therefore be made reversible. 

If coagulation is brought about by the H ion (hydrochloric acid) 
or the diatomic cations Ca'' and Ba 'b then the dispersiveness in the 
distilled water is indeed increased, but in a much less degree than in 
the first case. The influence of the triatomic cations is much great- 
er in this respect ; the coagulation can scarcely be made reversible 
b}^ distilled water. 

Gedroiz further took into consideration the relations between 
the size of the particles and the concentration of the coagulator. With 
this he has established that, the finer the particles, the higher must 
be the concentration of the coagulator in order to bring about coagu- 
lation. However, the relations with high concentrations of the elec- 
trolytes, which in a very short time produce coagulation, are rather 
different — the finer particles are flocculated out with lower concen- 
trations than the coarser particles. 

Also, the concentration of the clay particles in the solution has a 
certain significance ; coagulation takes place considerably more quickly 
with a higher content of dispersed particles. This condition has been 
observed both with high and low concentrations of electrol5rtes. 

Prof. Ram ANN (13) quotes some data on the coagulation of 
quartz suspensions, which unfortunately are not comparable with the 
data of Gebroiz. Quick-lime has also been shown by the experi- 
ments of Prof. Ramann to be a very quick coagulator, having caused 
coagulation with a concentration of 0.00035 N., that is, with a content 
of 0.013 gm. to the litre. The influence of quick-lime was 300 times 
greater than the influence of sodium oxide, and 245 times as great 
as the influence of carbonate of soda. Prof. Ramann is also of the 
opinion that the ph^'sical equalities of the soils are in intimate rela- 
tion with the coagulation phenomena. 

Some data relative to the influence of Ca(OPI)2 on the finest par- 
ticles of soil are found in the investigation of Prof. O. Temmermann 
and I/. Fresenius (14), in which it is shown that in weaker concen- 
trations Ca(OH)2 can also have a retarding action on the coagulation 
of suspensions. 

The above investigations, including the exhaustive investigations 
of Gebroiz, give no explanation why the physical qualities of soils, 
•even TOth the podsol formation of' clay soils, are so quickly altered. 
According to the investigations of Gebroiz, podsol cla}^ soils contain 
extremel}?- small quantities of absorbed cations, apart from the H ion. 
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'but the coagulation capacity' of the latter is comparatively high. 
Moreover, it mtist also be assumed that a certain quantity of H ions 
are formed in podsol clay soils by washing out reaction, which has in 
fact been observed from many methods of determiiiing the lime re- 
qnirements of the sofl. Even very small concentrations of 
•of 0.000075 nnd over, have assisted coagulation in the investiga- 
tions of Prof. Gebroiz. From other investigations of Prof. Gbbroiz 
it has been shown that the dispersiveness of the soil is very much 
raised by replacing Ca '' by H 

The properties of clay which has been exposed for a long time to 
the action of water are quite unexplained. It is known from practice 
that even the physical qualities of marl clay become very bad after 
the continued action of water, quite apart from loams having no CaCO^, 
which at the same time, contain the absorbed H' ions of clay-loam. 
Gbdeoiz points out finally that water , saturated with CaCO^, but 
containing no CO^, exerted no influence on the coagulation of the clay 
suspension which was obtained from the clay investigated. Theoretical 
considerations, however, show that if 'CaC03 is contained in the clay 
particles, with at the same time other electrolytes which assist 
or retard the dissociation of the CaCO^, this influence must be very 
great. 

It is well known from practice that even from the poor soils of 
Lettland with acid reaction, very light clay suspensions can be ob- 
tained. Such soils usually ■ require larger quantities of manure, and 
require manuring more often than the neutral soils, which are also 
associated with the properties of the finest particles, of these soils 
and their relation to' electrolyses. 

I.EXPERIMENXS with CXAY suspensions MABE mOM THE EOAMS OF 
Ebtteand, 

The main object of the investigation was : 

(i) To ascertain the concentrations of electrolytes which cause 
coagulation of the suspensions of different kinds of clay, under the 
influence of Na' and Ca'* salts, sulphuric acid, carbonic acid,, and also 
various mixtures of salts. 

{2) 'To determine in detail the association of the related clay 
„suspensions, especially in regard to the cations absorbed- ' ' 

' 'Various causes 'of delay occurred, however, in carrying out the 
^investigation,' consequently it, could not 'be, carried out 'SO completely 

4 — • Agr, ing^ ^ '■ 
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as was iiiteiicied, A,s in tlie results obtained the influence of the acid 
reaction of the soil, and the importance of the calcitiiii carbonate with 
regard to the plienoniena of coagulation, were clearty shown, the in- 
vestigation will probably be of interest to those who study soil 
structure. 

The experiments were carried out with clay suspensions of tliC' 
following soils :■ — 

(1) Clay-loam formed tinder the influence of excessive wet. 
It contains no calcium, carbonate, shows very strong acid leaction,, 
and has very inferior physical qualities. 

The three following horizons of a podsol clay soil, formed on 
heavy nibbledoam : 

(2) Upper level A, of bright grey colour and strong acid 
reaction. 

(3) Brown loam, level B, especially rich in the finest particles. 
It contains no CaCOg and has a weak acid leaction with Htmus 
paper. 

(4) Marl loam, has aieeble alkaline reaction with litmus paper. 
Tevel C, , ' 

(5) Suspensions of original chalk — a relatively pure CaCOg, 

suspension. ' ' ■ , ■ 

A detailed account of the testing materials will be given below 
after the description of the experiments* 

The particles of clay used in the experiments wem obtained from 
air-dry soil, dried in the room, without baking, or the application of 
any reagents. The soil was pulverized, granulated throiigli a mini, 
sieve, and then various fractions of cla}" obtained by cleaning. First 
that fraction was recovered which had not been deposited in 24 
hours from water 10 cc. in depth. At the same time several beak™ 
ers were filled, each with 100 gm. soil and 500 cc. water, and decan- 
tation was carried out S-io times. From the fraction of cla^^ obtain- 
ed ill' tliis manner, particles of clay were isolated, wMcli had not 
deposited from water 10 cc. in depth in the course of 72 hours. 
This somewhat complicated process had, to be followed on account 
of the marl loam, as this at first supplied, no portion which c,ould,be 
cleared of mud, and the original chalk showed the same condition. 
After the marl loam and original chalk had been treated longer with 
water, particles susceptible of being cleared' of ,mud were obtained/ 
which, however, deposited comparatively quickly, that is, in, the-' 
mourse of 4-5' days,,^ '; The examination of the clearAiquid' over the 
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deposited fractions of clay of this kind of soil showed that in the li- 
quid fairly large quantities of Ca {HCO^^ had formed, which had also 
caused coagulation. The experiments lasted several months. Also, 
the finest products of the marl loam had deposited several times dur- 
ing this period, and each time the clear liquid was poured off, and 
replaced by distilled .water. The following experiment shows how 
great is the influence of the water, which had alread3^ been stand- 
ing for a long time over the finest products of the marl loam, 
on the mechanical composition of the fraction of clay (finest 
products) . 

From those clay fractions of the marl loam rvMch had not yet 
deposited in the course of lo days, the clear liquid was poured off ; 
the residue was freed from mud, and each 25 cc. pipetted three 
times. This volume of the clay fraction contained 2.21 gm. of dry 
residue. With this cla^^ fraction, without dr:vdng' it, the mechanical 
analysis was carried out. For the analysis there, were used, (i) distill- 
ed water, (2) water which had stood for 10 daj^'s over the clay 
fraction of the marl clay, and (3) water which had stood as 
long as 60 days over the cla>^ fraction and ' had become relatively 
harder. 


Table II. — Mechanical comfosition. 


Deposits 
in 6 Jaours 

Deposits 
in between 

6-24 hours 

Deposits 
in 24 hours 

I. 21.2 % 

40.4% 

38.4 % 

n. 53.1% 

467 % 

0.2 % 

III. 96.2 % 

3-7 % 

O.I % 


It is seen that the alteration of ■ the mechanical composition pro- 
ceeds proportionately in stages — ^first the fi'iiest products disappear, 
and afterwards, when the water has become harder, the quantity 
of those particles wliich deposited in betiveen 6-24 hours, ds quickly 
reduced.' 'From this test we see that the finest products of the marl 
clay cannot be^ obtained by mechanical anatysis, even with 'distilled 
water, if the deposit nf the products requires several days. A ^ part 
of ’,the finest products becomes no more disiietsive, by the use of the 
distiled water, since even in the first experiment 21.2 % of 'particles 
were available, which deposited in the course of 6 hours. 

^An analysis of, , 'the , water used for experiments'' II -and III, for 
its' content of Ca(HC03}j^ and NaHC03 {16), showed : ,: , •" 
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II. 

Ca(HC03), . . 0.0009 N 

NaHCOj . . . 0.0002 » 


0.073 gm. per litre 
0.0x7 “ >' 


Ca(H:C 03 )^ 
NaHC 03 . 


III. 

0.0015 » 0.12i 

0.0003 » 0.025 


)) 


» 


It sliotild be remarked that Ca(HC03)2 is reckoned as a diatomic, 
blit NaHCO^ as a moii-atomic salt, since the number of the CO'3' 
ions at the dissociation is very small, we have in the solution mainly 
the mon-atoirdc HCO3' anion. It is shown later that concentiations 
of this salt, of the amount found, can already exert considerable 
coagulating influence on the finest products. 

The recover}?- of the finest products of the original chalk ivas also 
difficult. Onty one out of several samples of original chalk gave such 
fine products that they did not deposit in the course of about 10 days, 
but even in this sample the deposit was complete after the expiration 
of 20 days, and only by the' removal of the clear liquid standing 
over it, and the addition of fresh distilled water, w^as the suspension 
obtained again. 

An attempt was also made to obtain suspensions of the finest 
particles from calcium precipitate. Although the mechanical com- 
position in a few samples of chalk showed a relatively high content 
of the finest products, yet complete deposit in all the samples was 
very quick,, and lasted no longer than one hour from a layer of water 
15 cm. deep, A thorough examination showed that a fairly ener- 
getic hydrolytic decomposition of CaC03. takes place, and fairly large 
quantities of' Ca(OH)jj form in the solution. The concentration ' of 
Ca(OH)5j was in some cases', even 0.0016 N. which must also be taken 
as the main reason why, from CACO3 precipitate, no suspension of the 
finest particles could be obtained. ■ In another article, I will go more 
closely , into the question of the hydtol^dic decomposition of CaC03, 
andespecially as to the factors which are favourable to the decompose 
fiio,' and those which retard it, because this phenomenon also may 
have great influence on the physical qualities of the soil. 

' The concentration of clay suspensions of the above-mentioned 
soils was as follows : — 
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(1) I^oaui-clay soil ^ 4.43 gm. per litre 

(2) Podsol clay soil, level A . . 2.76 » , )) » 

(3) » B . , . 1.56 » » » 

(4) » » » C , . , 3.24 » » » 

(5) Original challc 0,34 » » » 

Tile experiments were carried out in test tubes of Jena glass. 
For each test 10 or 15 cc. of the suspension were used, and the same, 
or twice as great a volume added of the solution to be examined ; the 
concentration of the solution is expressed in terms of normal solutions, 
which occur according to the mixture of the solution with the suspen- 
sion. I have not considered it important to have the concentration 
of the suspension equally great in aU the experiments, as according 
to the investigations of Gedroiz, it is not the concent! ation of the 
suspension, but rather the degree of dispersiveness, which has the 
greatCvSt significance. 

The observations were made at short intervals during the first 
g to 8 hours, and afterwards after 24 and 28 hours. The general 
formation was already quite clear after 24 hours, just as in the experi- 
ments ' of Gbbroiz, but in rare cases alterations were observed after 
the expiration of 24 hours. In several cases I have thoroughly 
shaken the tubes after 2 and several days, and repeated the observa- 
tions, but very rarely found any difference. In all the experiments 
also, clay suspensions were used without any reagent, diluted with 
corresponding quantities of distilled water. In the great majority 
of cases two similar cylinders were used- It should be mentioned that 
the cla3^ suspension, which had not deposited any particles of soil in 
2 hours, after 24 hours, however, gave a small deposit 'at the bottom 
of the control C3’'lindet. If the clay suspension is flocculated, however, 
even though slightly, then the deposit covers the whole of the bottom. 

I shall here give only the most important results, that is, only 
the lowest concentrations, which produce complete flocculation in 
24 hours, and the highest concentrations, which cause no flocculation 
(eIectrol3rtic rising value). 

(i) Sulphuric acid. 

Concentrations of 0.0001 N-0.005 N. were examined. The 
action was strong, the results were quite definite after 6 hours ; after 
24 hours no alterations were to be observed. The suspended par- 
ticles of original chalk all passed over into solution with concentrations 
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of siilplmric acid of 0.002 N. and Mglier. The results can be seen 
flora, table III. 


Tabi^e III. — Concentration of normal sulphuric acid : 




, Complete coagulation | 

^ No coagulation 

Clay suspension 

of Eoam-clay soil .... 

0.002 

N 

and 

over 

i 0.0005 N. and under 

Podsol day soil, 

Horizon A 

0.002 

» 

» 

ft 

1 0.0005 » » » 

» j) » 

» B , 

O.OOI 

» 

» 

ft 

: 0.0003 « » » 

» ft » 

» C 

0.005 

» 

ft 

ft 

i 0,0001 » » » 

Original chalk 


O.OOI 

» 


» 

j 0,0003 » » 


. The data quoted show that the clay suspension of the marl loam 
(horizon C) is especially sensitive to sulphuric acid. 

The following tests were also 'made with the clay suspension of 
the loam-clay soil and, the upper horizon (A) of the potter's clay 
soil : 10 gm, of the dry soil were mixed directly with 10 cc. of 
sulphuric acid of different concentrations. The concentration , of 
sulphuric acid with which complete flocculation took place was in 
tHs case rather higher — for both soils -0.003 N. ; after 24 hours, 
however, the action was almost complete even with the concentration 
of 0.002 N. To the same cylinder, after flocculation, another 20 cc. 
of distilled water was added, which reduced the concentration of the 
acid a third, and now began an increase of dispersiveness of the 
coagulated particles. In the cylinders with sulphuric acid of the con- 
centration 0.0007 lower, the quantity of dispersed particles was 
approximately the same as in the tubes with soil in distilled water. 
The coagulation and peptisation of the suspension' is therefore a 
reversible process in the soils mentioned. Gedroiz, in Ms investi- 
gations with hydrochloric acid, could only bring about incomplete 
peptisation. 

{2) Experiments with carbonic acid gas (COj. 

Distilled water containing 0.98 gm. CO^ to the litre was used. If 
to 15 cc. of the clay suspension 15, cc. of the water containing carb- 
onic ' acid were added, then ^ the concentration of 'carbonic , acid 
was 0.44 gm, to the litre, or say o.oi N, if we assume that the 
CO^ in the^ more dilute solution is dissociated from H'-HCO/, ; The 
clay suspension' of the , loam-clay soil, and of the 'Upper horizon (A) 
of; the podsol clay soil gave ,no deposit with the o.oi N. .solution 
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of carbonic acid ; the clay suspension of horizon B, with the same 
solution, gave a weak deposit, but with the concentration of 0.005 
no deposit. The other two samples of clay suspension showed the 
following results : — 



Complete hocculation | 

No flocctilation 

Suspension of horizon C. of the podsol clay soil 

0.001 N. and over 

1 0.00 1 N. and under 

Suspension of original chalk 

j 0,002 N- )) » 

1 0.0003 N. » » 


The suspension of the finest particles of original chalk went 
completely into solution in this case also with concentrations which 
were greater than 0.0003 N- is veiy characteristic that the clay 
suspension of the marl clay is much more sensitive to carbonic 
acid than the suspension of the pure original chalk:. This phenom- 
enon must be connected with the suspension — the concentration 
of the suspension of the marl day was much greater. 

To the cylinders with the clay suspensions of the loam-clay soil 
and horizons A and B of the podsol day soil were added, after 24 
hours, 0.5 gm. CaCOj, as original chalk. Although the concentra- 
tion of the carbonic acid had become weaker, the influence of the 
carbonic acid was considerably raised by this addition. With it the 
coagulation of the day suspension of the loam-clay soil was almost 
complete, as can be seen from the following data : — 



Complete coagulation 

No coagulation 

Clay suspension of loam-day soil 

» n )> ' horizon A 

» )) )) )) B. ..... 

over 0,01 

» 0.0 1 

j n 0.004 

0,003 N, and under 
0.002 ■ N. » » 

1 o.ooog N. )> B 


10 gm. loam-clay soil and 10 gm. of the horizon A were 
each mixed _ with T.o gm. CaCOj in other cylinders, and distilled 
water without COjj added. The coagulation of the day partides in 
this case also proceeded quickly — in six hours. After renewing the 
distilled water, no peptisation of the finest partides was observed. 

From the experiments on the influence of distilled water contain- 
ing carbonic add, it can further be remarked that the deposit of the 
finest partides shows near relationship to the chalk contents of the 
soil : if no CaCOj is available in the soil, then dther no, or an incomplete 
flocculation and deposit takes place. Such water can therefore be 
used as a reagent in the qualitative testing of the lime requirements. 
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It is characteristic that the concentration of carbonic acid,, 
which produces a complete floccxilation of the clay suspension of 
the niarHoani (0,001 N.), is only twice as low as the corresponding 
concentration of sulphuric acid, 3^et the electrolytic rising-valiie for 
both these acids is eqiiaH}^ high (with the concentration 0.0001 N,), 
If we take into consideration that the carbonic acid has expelled 
snlphniic acid from the CaC03, then it follows from this that the 
action of the carbonic acid is not weaker, but stronger, than that of 
the sulphuric acid. 

{3) Exi>eriments with Ca{OH)^, 

The experiments were carried out with concentrations of 0,0001 
N.-0.005 N. In all these experiments the results were quite definite' 
after 6 hours, and no further differences occurred between 6-48 
hours. 

The following results were obtained : — 


Tabue IV 


1 

1 

Complete flocculation 

No flocculation 

Clay suspeasiotj. 0! locmi 'day soil 

» ij podsol day soil horizon A 

» Ji » 3 > )t B 

)) 3 ) n 3 ) a » C i 

Suspension of original chjilk 

0.005 ^ 

0.003 )' t* 

0.002 » » 

0.002 >> 5 ' j 

0.002 « « <( 1 

1 1 

0,002 N and under 
0.005 » » 

0,0003 » w 

0.0005 » » W 

0.0003 


It is surprising that with the flocculation caused by Ca(OH)^ no 
great differences of the operating concentration could be observed, 
as with the other electrolyses examined. The clay^ suspension of 
horizon B is even rather more sensitive to Ca(OH)2 than the clay 
suspension of the marl loam. 

The clear liquid over the deposit in the test cylinders was almost 
completely poured off, and distilled water again added. The clay 
suspension of the loam-clay soil in this case gave no deposit at all ; 
the deposit in all the other test tubes was fairly large, but complete 
fio'cculation only took place in the cylinders with clay suspension of 
marl loam and horizon B, in which the original concentration of, the^ 
Ca(OH)2 amounted to 0.005 N. and over. Complete peptisation,: 
however, could not be, observed in any of 'the soils used, except in 
the clay suspensions of^ loam-clay 'soil, even after, the addition of 
larger quantities , of water.! 
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(4) Experiments with NaOH, 

Tlie experitaeiits were carried out witli concentrations 0.003 — * 

0.5 N., and the following results were obtained:— 


Tabee V. 



Complete fiocctaation 

No flocculation 

Clay suspension of loam-day soil 

» » » potter*s day soil level A. j 

» » » » » )) » B. i 

» » » » )) » » c. 

» )) of level C of 'anollier sampler of soil 

0.3 N and over 

0.2 )) )> 

0.03 » :o 

0.02 » « 'If 

1 0.02 )) 1) )) 

0.05 N and under 

0.02 ''J '>* 

i 0.005 )) 

I 0.003 ''J ?■> '>'> 

i 0.003 a f.' (< 


From the data quoted it appears that flocculation of the loam-clay 
soil and of horizon A of the podsol clay soil occurs with 10-15 times^ 
higher concentrations than does the flocculation of the clay suspen- 
sions of the marl loam. In order to prove the results obtained, 
clay suspensions of marl loam were also prepared from another sam- 
ple of soil, which also proved to be equally sensitive to NaOH. It is^ 
probable that in this case the Na' ' ion is not of such great importance 
as the calcium ion passed over from the marl loam. It is also charac- 
teristic that the clay suspensions of loam-clay soil with concentra- 
tions of NaOH of 0.3 N.-0.05 N., viz. : suspensions of horizon A of 
the podsol clay soil, of 0.2 N.-0.02 N., in other w^ords with those 
concentrations with which .coagulation was in no way complete,, 
showed a graded distribution of the solid particles, with respect ' to 
which 3 to 4 stages could be distinguished. This result was not 
obtained with the incomplete flocculation of the clay suspensions of 
the marl loam. 

(5) Experiments with NaHCO^, 

As already stated above, the NaHCOg is considered as a mon- 
atomic salt. Ths experiments were carried out with concentrations 
of 0.001 N.-0.5 N., and the following results were obtained : — 


Tabeb VI. 



Complete fiocculation 

No flocculation 

Clay suspension " of loam-day soil I 

0.4 N and over ' . 

0.05 N and under 

» » 

» liorison A .... 

0.3 •> 

0.0 1 y 5 ) )) 

)) 

)) ,» B . 

'O.I '5 55 i 

0.02 5 ) » ' ' » 

» ' » 

» '» ' C 

0.03 » » » 

0.002 >5 5 ) » 

» 

original chalk .... 

0.03 » , ») 

0.005 » » 


It may be remarked that NaHC03 acts less strongly than NaOH 
which^ is also confirmed by The experiments of Oedboiz. 
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111 comparing the restilts it must be borne in mind that the NallCO^ 
of Frof, Gedroiz is assumed to be diatomic. The action of the 
NaHCO^ is mticli stronger on the clay suspensions of marl loam and 
original chalk than on the other clay suspensions examined. The 
clay suspension of the loam-clay soil demands especially high coiicen- 
tiations for complete flocculation. After 48 hours, therefore, and the 
completion of the experiment, there was added to each of these clay 
suspensions 0.5 gni. CaC03 ^ tube. The flocculation capacity 
of the NaHC03 on the loam-cla^" suspension was not strengthened in 
this case, as w-as the case in the experiment with water containing 
carbonic acid. A closer examination of this phenomenon showed 
that the liydrol5d:ic decomposition of the CaCO^ was very much re- 
duced by NaHCOg, as both salts have the same anions. 

(6) Experiments with NaCl. 


Concentrations of 0.0005-0.5 N. were examined, and the follow- 
ng results obtained ; — 

Tabi^ VII. 



■ 

Complete flocculation 

No flocculation 

Clay siispeasioa of loam-clay soil. .... 

0.2 N. and over 

0.02 N, and under 

» » » liorizon A ..... . 

0.2 » » » 

0.005 » » » 

» » » » B 

0.02 » » » 

0.003 » ' » » 

» » » » c 

0,01 » » » 

0.0005 » » » 

» » « original ditiik 

0.02 » » » 

0.002 » » )> 


Here also the strong action of the chloride of sodium on the clay 
suspensions of the marl loam, and especially the great difference 
between the concentrations which cause complete flocculation and no 
flocculation, is striking. In the experiments with chloride of sodium, 
the 'deposition proceeded much more slowl}?’ than with the other 
electrolytes tried ; during :^4-48 hours considerable alterations could 
still be observed, which in the clay suspensions of the loam-clay soil 
and horizon A, of the podsol clay soil were not nearly' so grealta 
in the, clay suspension of the marl loam, The explanation of this, 
; result must be sought in the influence of the NaCl on the hydrolytic 
'decomposition ofTheyCaCO^' and the further dissociation of the proS' 
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ducts of this decomposition. NaCl contains no ions common to 
CaCOj consequently the hydrolytic decomposition of the CaCOj, 
under the influence of the NaCl, proceeds more quickly. If CaCO^ 
precipitate alone is added to with a chloride of sodium solution, then 
perceptible quantities of the Ca(OH)2 in a short time go into solution 
according to the equation ; 


CaC03 + 2 HP = Ca (OH), + HPO3 

The Ca(OH)„ is strongly dissociated into Ca” and OH’ ; ions 
H^COj, however, dissociates very easily into Hp and CO, and only 
forms small quantities of ions H’ + HCO3’ therefore a strong alkaline 
reaction in the solution can be shown with phenol-phtaline as indi- 
cator, and it can be easily shown that the solution contains Ca(OH)„ 
and only very small quantities of NapOj, NaHCOj and Ca(HC03),. 
As, however, the hydrolytic decomposition in tliis case belongs to the 
slowly-progressing reactions (heterogeneous system), then probably 
on this account the difference in the concentrations which produce 
complete and no coagulation may be dissimilar ; the former concen- 
tration is about 20 times greater than the latter, which was not the 
case with the electrolytes observed previously. The balance, in 
this case, can only be established after a long time. 


(7) Experiments with CaSO^. 


The experiments were carried out with concentrations of 0.0003 N. 
-o.oi N. 


Tabi,e VIII. 





Complete flocculation | 

! 

No flocculation 

Clay suspemion of loam-clay soil , 

1 

! 

0.005 ! 

0.00 1 N, and under 


» 

B hLOrizon Aof podsoi claysoil 

0.005 B » » 

0.0005 B » » 

» 

» 

» » B D » » 

0,003 B » « j 

0.0003 » B » 

» 


» » C » » » 

0*001 B ' » 

1 ■' ? 


■ B 

» original cliaik ...... 

0.002 » » - 1 

1 0^0003 B B , 


The clay suspension of the marl loam, with a concentration of 
gypsum of 0.0003 ^ hours gave no deposit; after 24 hours 
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there was a slight deposit, and after 48 hours a fairly heavy one. There- 
fore, the concentration which produces no deposit is less' than 
0,0003. N., probably 0.0001 N. 

The lowest concentrations of g3rpsum, which will cause a complete 
flocculation of the clay suspensions, are about twice as high as the 
corresponding concentrations of sulphuric acid — the action of the 
latter is therefore stronger. 

(8) Experiments with Ca{HCO^^ 

The experiments were carried out with concentrations of 
0.0001 N.-o.oi N., in wliich the Ca(HC03)2 is considered as diatomic. 
The solution also contained free carbon dioxide — in the 0.02 N.-Ca 
(KCO^)^ solution moreover o.oi N.-CO^ — which might still further 
stren^hen the action of the solution on the marl loam. The results 
were as follows 

Tabi^k IX. 





} 

i 

! 

Complete laocculation 

i 

I No 

flocculation 

Claystispensioiiof loam-day soil . . 


0,005 

H. and over | 

0.002 

N, and under 


» 

a liorizon A of podsol day soil I 

0,004 

i) » •/! i 

0.0005 

5 > » » 

a 


3 ) >1 B » 

;> J) ! 

0.002 

i) >1 )) 

0.0003 

» •.? 3 ) 

a 

» 

» 1) C 

'i 1) 

0.0005 


0.0001 

» ')l 

a 

)) 

■a original chalk, . 


0,002 

l> » » 

1 

0.0005 

}> 3 ) 


Hence, it is seen, that the cla}" suspensions of the, marl loam are 
much more sensitive to Ca(HC03)^ than the cla^^ suspensions of the 
loam-clay soil and the upper horizon of the podsol clay soil. Here 
also are found considerable differences in the behaviour of the clay 
suspension of the ' loam-clay soil and that off he upper horizon of 
the podsol clay soil — the latter is flocculated b^^ lower concentrations 
of Ca(HC03)3, but especially low areThose concentrations which cause 
no coagulation (electrol3?tic rising-value). 

(9) Experiments with Ca{HCO^^ and NaHCOy 

The analyses of numerous water extracts from various soils 
show that certain quantities of Ca(HC03)2 and NaHCOg pass over into 
the water-extract,, which is even found to be the case with verji^ acid 
soils.' The ' same salts are also found in the composition of the 
subsoil water. Even the so-called surface waters, for instance those^ 
flowing,' on the surface from woods and fields, contain certain 
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quantities of tliese salts ; the NaHCO^ 'Contents are in many cases 
perceptibly Hgli, possibly exceeding o.ooi N. The contents of Ca 
(11003)2 and Mg(HC03)2 in the surface waters are always relatively 
small j often even considerabty less than the contents of the first-nam- 
ed salt. These salt contents can of course influence the flocculation 
process, and at the same time, therefore, the physical properties of 
the soil also. The experiments of Gedroiz showed that NaOH and 
Na3C03, even in concentrations of 0.00005 N., can completely stop 
the flocculation produced hj 0.015 N. NaCl solutions. 

In the homogeneous system Ca(HC03)2+ NaHC03 both salts have 
common anions, which strongly influences the solubility of the 
Ca(HC03)2. In a 0.02 N. solution of Ca(HC03)2, the NaHC03 in a 
concentration of 0.06 N., in 24 hours already causes complete deposi- 
tion of the chalk CaC03; in 5 days, however, the concentration 
of the Ca('HC03)2 solution is considerabty reduced by even such weak 
solutions of NaIiC03 as 0.001 normal. 

The experiments with the clay suspensions were carried out with 
various concentrations of salts ; we will therefore consider separately 
the experiments with the clay suspensions of one of each kind of 
soil. 

a) Clay sus]>ensions of loam-clay soil. 

These experiments w-ere carried out about two months later 
than the experiments with the Ca(HC03)2 alone. In this time the 
clay suspension of the loam-clay soil had already considerably chang- 
ed its properties, and had become less sensitive to Ca(HC03}2. At 
the beginning of the experiments the clay suspension, with 0,003 N. 
solution of Ca(IiC03)3, in 24 hours gave a comparatively large deposit; 
at the time of carrying out the experiments about to be described, 
the clay suspension in 24 hours gave no deposit with a Ca(HC03)3 
solution of concentrations 0.003 N. and 0.004 N., and also no deposit 
when at the vsame time, in addition to Ca(HC03)2, there was also 
present in the solution NaHCOg in concentrations of 0.000002 N. up 
to 0.15 N. 

The clay suspension of the loam-clay soil at the commencement 
of the expeiinients gave a fairly large deposit with o.i and 0.2 N. 
solution of NaHCOg. 

Exhaustive experiments could not be made, on account of the 
lack of provision of testing material and w^ant of time. With clay 
suspensions of loam-clay soil, experiments could only be ' carried 
out with the assistance' at the same time of a 0,007 hT. solution of 
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Ca(HC0„)2 and the following ooncentratioiis of IS[aHC03 solution : 
o»oi N., 0,005 N., 0.002 N., 0.001 N., 0.0005 jST., 0.0003 N., 0.0001 N., 
0.000005 N., 0.000002 N., 0,000001 N., 0.0000005 N, 

The deposit was complete in all the test tubes in 24 hours. Now, 
however, the tubes were interchanged and the observation repeated, 
when considerable differences in the condition of the tubes could 
be shown : after 40 minutes there w^as a fairl3" large deposit in the 
tubes with CA(HC03)2 without NaHC03, but the deposit in all other 
tubes with NaHC03 wms very small. The deposit after an hour was 
much smaller in the tubes with NaHC03 in concentrations of 0.002 N.™ 
0,01 N., 0.0002 N.-0.O005 N. and 0.000005 N.-0.0005 N,, than 
n the tubes with NaHC03 other concentrations examined 

io.ooi N., 0.00001 N. and tinder 0.000005 N.) the general forma- 
(ion after i % hours was more uniform ; although the deposit was 
ttill not at all complete, the deposits in the tubes with NaHCOj 
sn concentrations o.oi N.-0.002 N. were notably smaller. The rep- 
ietition of this ■ experiment was unforttinatel3^ not possible. 

b) Cl a 3^ siispensionsof horizon A of the 
po d.s ol clay .soil. 

The experiments TOth these clay suspensions were only carried 
out with Ca(HC03)2 in the concentrations 0.003 N. and 0.007 N. 

' In the first series of experiments without NaHC03 coagulation was 
almost complete in 24 hours, as also in the experiment three months 
before ; the properties of the clay ■ suspensions w^ere therefore not 
altered, as was the case with the clay suspensions of the loam-clay soil. 
The concentrations of NaHC03 wliicli were used, were between 0.15 

N. and 0.00001 N. Complete deposit after 24 hours could only be 
obtained with the concentrations o.oi N.-o.ooa N. of the l\raHC03, 
there w^as hardly ' aii3’- deposit in the same time with the concentra- 
tions 0.15 N,- 0.02 N., but again almost complete deposit, similar 
to those without NaHC03, began to be seen rvith concentrations of 

O. 001 N. of NaHC03 and even under that strength. The concentra- 
tion of NaHC03 between 0.02 N.-0.15 N. also veiy much' retarded 
the coagulation ; the deposit in these tubes also was very small after 
72 hours. After thoroughly shaking the tubes, an interesting phenom- 
enon' was observed in the tubes with the concentration' of NaliCOg 
of. O.OI' N. ' After the' first 24 hours the deposit in these tubes was 
complete, ; after shaking, however, 'the deposit in these tubes proceed- 
ed much' mO're slowly than .in the tubes with lower NaHC03 
centrations, ;in' which . deposit was by no means complete in, 24 hours. 
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This phenonienon can be explained by the fact that o.oi N.-NaHCO^ 
solution considerably assists the deposit of CaC03 from the solution 
of Ca(HC03)^, as I was able to prove by special experiments ; the 
solution of the soda itself of the concentrations mentioned, on the 
contrary, exerts no influence at all on the coagulation of the clay 
suspension of horizon A. The deposit of the CaCO^ from a 0.003 
Ca(HC03)2 solution b^^ a o.oi N, NaHC03 solution also progresses, 
relativel}^ quickly. 

NaHC03 in concentrations between 0.000005 N. and o.oi N. was 
tested with 0.007 Ca (HC03)^ solution. In all the test tubes 
with these concentrations the deposit was complete in 2 hours. After 
repeated mixing, and standing for 15 minutes, considerable differences, 
could be observed here also : flocculation v/as especially small with 
concentrations of vsoda solution of 0.005 N.-o.oiN., 0.0005 N.-o.ooi N. 
and 0.00002 N.-0.00005 N. ; after an hour the flocculation in nearty 
all the test tubes was complete and equall}" great. 

c) Clay suspensions of horizon B of podsol 
cla^^soil. 

The experiments were carried out with concentrations of 0.001 
0.002 N. and 0.007 N. of Ca(HC03)2, The concentrations of NaHCO^ 
wereiii the finst two series betw?-een 0.15 N. and 0,00001 N. 

The influence of the NaHC03 series (0.001 N. 

-Ca(HC03)2 solution) as follows : The deposit w- as much greater in the 
test tubes with 0.15 N., o.io N, and o.oi N. NaHC03 than in the 
tubes with pure Ca(HC03)2 solution ; the concentrations of 0.05 N. 
and 0,02 N. of NaHC03 much retarded flocculation ; in all the other’ 
tubes, i. e,, with concentrations of NaHC03 of 0.005 lower, 

there was> in comparison with the pure Ca(HC03)2, solution, no in- 
fluence to be observed. 

In the second series the investigations w^ere more exhaustive.' 
After an hour a deposit could only be observed in the tubes with con- 
centrations of NaHC03 which la}’ under 0,00005 N., and even in 
these tirbes none were so great as in the test tabes without any lSraHC03. 
The difference disappeared after 4 hours, still the deposits, in the tubes 
with' 0.02 N., '0,05. N., N. and 0.15'N. — NaHC03' — solution, 
were notably smaller, ' After 72 hours the deposit was complete 
in all the tabes except those with o,02„N. and 0.05 N., , — KaHC03 — 
solution. /After ''72 hours all the tubes were thoroughly shaken, and 
after i hour's the /observations were repeated. A comparatively 
larger deposit was prestat in/the'tect tubes without NaHCO, and in 



'64 INTBKKATIONAI, ASSOCIATIONS’ 

the tubes with, concentrations of NaHC03 tinder 0.00005 N., with 
conceiitration-S of NaHCO^ between 0.00005 N. and 0.005 N. the 
deposit was small, and between the concentrations of NaHCO^ of 0.005 
N. and 0.15 N. there was no deposit. 

Ill the third series, with concentrations of 0.005 N. Ca (11003)3., a 
heavy deposit began after an honr. Half an hour after shaking, 
it was observed that with concentrations of NaHCO^ between 0.001 
N.-o.oi N. and between 0.00001 N. "0.00002 N, flocculation was 
retarded, but after i hour the difference disappeared. This dif- 
ference could be thoroughly investigated only by quantitative deter- 
mination, which, however, is difficult to carry out. 

d) Clay suspensions of marl loam (horizon C). 

The experiments were carried out with concentrations of Ca(HC03)2 
of 0.0003 N., 0.001 N. and 0.007 N. The general formation was in 
this case still more developed than in the experiments described above. 
The investigation was also made more difficult because some of the 
day suspensions of the marl clay change even in a solution such as 
Ca(HC03)^, and therefore also N'aHC03, which, in the case of experi- 
ments lasting a long time, greatly alters the general formation. It can 
only ,be said, that the flocculation of the marl cla^?- by the addition of 
NaHCOg is not so much retarded as was the case in the above- 
mentioned expeiimeiits. A most unfavourable influence on the 
speed of flocculation and deposit is exerted by t.lie concentrations 
of NaHC03 of 0 01 N.-0.05 N. with concentrations of C^{IlCO^)^ 
of 0.0003 N and 0,001 N. ; with concentrations of Ca(HC03)3, there 
was the same effect, also some of the weak concentrations of NallCOg, 
but to investigate this phenomenon in detail, new and exliaustive 
experiments would have to be undertaken. 

10. Experiments with CaSO^-\~NaHCO^. 

These salts also react on each other by the extra vasion of CaCO|, 
and there then remains an equivalent quantity of Na^SO^ in the 
solution. This can. easily be . determined . b3?* the usual titration 
methods ; the concentration of the NaHCOg becomes weaker, and 
there is a deposit of CaCOg. The concentration of the CaSO.^ solu- 
tion is very much reduced by the concentrations of the NaHCOg 
of o.i N., but a deposit of CaC03 is also observed with lower 
concentrations of . NaHC03 (o.oi N.). 

(a)' Experiment's with c 1 a y ' s us p e n s i o n of 
lo a m - c 1 a y soil. The properties of the clay suspension of 
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loam-clay soil were much less altered by the solution of CaSO^ than 
was the case with the Ca (HCO^), solutions. Several experimental 
tests showed that very small concentrations of NaHCOj greatly 
retarded the flocculation of the clay suspensions, even with those 
higher concentrations of CaSO^ which cause complete deposit without 
the addition of NaHCOj. The results are summarised in tabular 
form, where the degree of deposit is calculated according to the 5 
grade system : 5 — complete deposit, the liquid over the solid 

mass is perfectly clear ; 4 — almost complete deposit, the liquid 
over the deposit is slightly opalescent ; 3 — heavy deposit, particles 
of clay are still contained in the liquid, the liquid is muddy ; 
2. — the deposit is small, the liquid very muddy ; I — the deposit 
very slight ; 0 — no deposit. 


Tabpb X. — Concenimtion of 0.004 CaSO^. 


NaHCOa normal solution 

! 6 hours 

1 

24 hours 

48 hours 

72 hours 


2 

j 

! 

3 . i 

4 

1 4 


0 

"" ! 

0 

! 0 

'O.05 

0 

0 1 

! ° 

i 0 

•0,02 

0 i 

0 1 

I 0 

1 

•0,01 

0 


1 ^ 

1 I 

’O.OO5 

0 

I 

! I 

1 I 

0.002 

0 

I 

1 i 

1 ^ 

0,001 

0 

I 

i I 

1 ^ 

0.0005 . 

0 

I 

i I 

2 

0.0002 

0 

2 ' 

2 

2 

0.0001 . , 

0 

3 i 

1 3' 

3 

0.00005 . . ' i 

3 

1 

: 4 I 

, 4 

0.00002 

3 

4 1 

: ' ^ \ 

' 4 

0,00001 ... 

3 1 

4 1 

4 

, ' ' 4 

0,000005. 

3 1 

/ i 

4 

: 4 



The data quoted show that that all higher concentrations of the 
NaHCOj from concentrations 0.0002 onwards greatly retard floccu- 
lation, but the weaker concentrations, of 0.00005 onwards, rather 
hasten flocculation. The unfavourable influence was very marked 
of the hi^er concentrations of NaHCO^ with which the decomposition 
of the CaSO,j occurred by the deposit of CaCOj. Thorough 
observations, with repeated shakings, were made with the concen- 
tration of CaSO^ of o.oi N. 

5 — ' Agr. ins. 
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Tabbk XI. — Concentration of o.oi N, CaSO^, 


Concentration 

of normal soltitioa NaHCOs 

40’ 

111 

4I1 

20 it 


1.25 

h 

2 ii 

4 h 

24 h. 

72 li 


III 

2ll 



I 

3 

4 

5 


3 

4 

4 

5 

5 


I 

. 3 

4 

0,2 

0 

0 

0 

I 


0 

0 

0 

I 

2 


0 

0 

0 

0.15 . 

0 

0 

0 

I 


0 

0 

0 

I 

2 


0 

0 

0 

0.05 

0 

0 

0 

I 


0 

0 

0 

I 

2 

1 

0 

0 

0 

0.02 

2 

3 

4 

5 


0 

0 

2 

3 

4 

0 

0 

0 

O.OI . 

3 

4 

5 

5 


2 

4 

4 

5 

5 

C 3 

0 

2 

3 

0.005 1 

2 

3 

4 

5 ^ 

03 

A 

2 

4 1 

4 i 

5 

5 

[fi i 

2 

4 

4 

0.002 

i 0 

0 

3 

' 5 

U1 

0 

2 

3 : 

4 

5 

"S 

I 

2 

4 

0.001 j 

0 

0 

3 1 

4 

.1 

0 

I : 

2 

4 

5 

§ 

I 


3 

0.0005 ' 

0 

0 

3 ! 

4 


0 

I ' 

2 * 

4 

5 

■CD 

0 

I 

3 

0.0002 . . . . 

0 

0! 3 

4 

1 

0 

I 

2 

4 

5 ! 


0 

2 

3 

0.0001 

0 






(destroyed) 





0.00005, 

0 

2 

4 

1 5 


! 

3 

4 

5 

5 


0 

3 

4 

0.00002 i 

0 

I 

4 

5 


i 2 

4 

4 

5 

5 


0 

3 

4 

0.00001 . .......... 

0 

2 

4 

5 


1 2 

4 

4 

5 

5 


I 

3 

4 

0.000005 ' . 

0 

2 

4 

5 


1 2 

4 

4 

5 

5 


I 

3 

4 


The data given are ' obtained b^^ simple obsen-ations, therefore 
a certain, personal equation error is not ont of the question. With- 
out, going into details, a few interesting results may be mentioned. 
The influence of the higher concentrations of NaHC03 'Was also un- 
favourable in these experiments, in which the deposit of CaCOg could 
be observed in individual experiments. The concentration of the 
NaHC03 of 0.02 N. is particularly interesting. At the beginning of 
the experiment the deposit in this tube was nearly complete in 4. 
hours, in 20 hours complete, but after the first shaking the deposit 
was by no means complete after 72 hours ; after the second shaking,, 
however, there was no more deposit present after 5 hours. Almost 
the same result is seen with the concentration of NaHCO.^ of o.oi N. 
— at the commencement this concentration, in comparison with the 
test tube w.ithout any XaHCO^, influenced flocculation favourably, 
but later retarded it somewhat strongly. After the shaking , a fa- 
vourable influence on the flocculation was only observed with the 
concentration of XaHCO^ of 0.015 X., the lower concentrations exer- 
cised no influence or a. negative one. 

b., Clay, sus pensions of horizon A. — The con- 
centration of 'CaSO. of 0.001 N. and the concentration of NaHCO« 
between 0.15 N.-o.oooi N. w^^ere investigated. An inconsiderable 
.deposit was observed only with, the concentration of the ISTaHCO^ 
of 0.15 N., the other concentrations of NaHC03 investigated 
completely retarded the coagulation. 
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With the concentration of the CaSO^ of c.003 N. which by itself 
causes an almost complete deposit in 48 hours, the influence of the 
NaHC03 was somewhat different ; the concentration of NaHCO^ of 
o.i N. retarded flocculation; the concentrations of o.o5«o.oo5 N., 
however, assisted floccnlation in the first 48 hours, but after the 
shaking a favourable infitience was only to be obsen^ed with the 
concentrations of 0.005 with the other concentrations there w’as 
no influence, or a negative influence, which stands in relation to the 
alteration of the concentration of CaSO^ by the depositing of CaCOo- 

All the low concentrations of NaHCOg (0,00005 N. -0.002 N.) 
retarded the deposit in the first 24 hours, but after 72 hours the 
difference was made tip ; a retarding influence was only to be observed 
with the concentrations of 0.0002 N.-o,oo2 N. 

The concentration of NaHCOg of 0,00002 N. exerted no' retard- 
ing influence. 

c. Clay suspensfons of horizon B. — The 
experiments were only carried out with CaSO^ concentration of 
0.001 N., which by itself gave a fairly considerable deposit in 
48 hours. Here also the higher concentrations of NaHCO^ (0.005 
N.-O.i N.) favoured deposit in the first 48 hours ; after the shaking, 
however, the hastening influence could only be observed with the 
concentrations of NaHCOg (0.0001N.-0.0002 N.) exercised a mark- 
edty unfavourable influence on flocculation. With still loiver con- 
centrations of NaHCOg (0.0001 N.-0.00002 N.) no retarding influence 
on the coagulation was observed. 

d. Clay suspensions of marl loam (hori- 
zon C ) . — Tlie experiments were only carried out with a con- 
centration of CaSO^ of 0.0005 N., which by itself produces almost 
complete flocculation in 48 hours. The conceiiti'ations of NaHCO^ 
used were between o.i N.-0.00002 N. A pronounced retarding 
influence tvavS only to be observed with the concentration of HaHCO^ 
of 0,01 N, and with that not in the first 48 hours, but only after the 
.shaking and long standing. 

Characteristics of the samples 

OF soru USEP ,FOR' PROPUCmO THE CTAY srSPENSIONS. 

^ The. experiments described show that the clay suspensions of the 
loam-clay soil and of horizon' A of the podsol clay soil are partic- 
ularly insensitive' to electrolytes. 
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The clay suspensions of horizon B show a greater sensitiveness, 
whilst the greatest sensitiveness is peculiar to the horizon C (marl 
loam). The last were even more sensitive than the clay suspensions 
of the original challc, i, e., the almost pttre CaCOg of the highest 
clispersiveiiess. The last-named effect is probably connected with 
the concentration of the suspension, as in a litre about lo times 
less vras contained in the chalk suspension than in the suspension 
of the marl loam. 

The retarding influence of the NaHCO^ is especially great with 
the suspensions with CaSO^ and which produce no com- 

plete coagulation in 24 hours ; this influence is much greater on the 
suspensions of the loam-clay and of horizon A than on the clay 
suspensions of horizon B and C. This circumstance is of especially 
great importance in practical agriculture. Prof. Gedroiz, in his 
publications, has already pointed out several times that manuring 
has a very great influence on the coagulation of the finest mechan- 
ical particles of the constituents of the soil. Prof. Ramann also, in 
his above-mentioned work, calls attention to the great importance 
of the process of flocculation, and considers it in connection with the 
structure of the soil. 

In practice I have never observed good soils, which on mechan- 
ical analysis without preliminary preparation — baking, treating 
with NH3, NaOH solutions — have given large quantities of par- 
ticles which were finer than o.oi mm. Both the soils used — loam- 
day soil and horizon A of the podsol clay soil — belong to the poor, 
infertile soils with relatively high chalk requirement. 

The podsol clay soil was more closely examined, and in the 
examination samples of soil were used from two neighbouring 
fields. The first field lay fallow in the year 1924, had received man- 
ure and 150 kg. of superphosphate per i ha., the other field diad 
not been manured for four years. With the usual mechanical ana- 
lysis, both the soils gave 40 % of fractions finer than o.oi mm., and 
about 10 % of fractions finer than 0.001 mm., but the mechanical 
analysis without any preparation of the analysing materials gave the 
f oEowing results : 


i 

1 Manured soil j 

■CTnmaaiured soil ' 

Fractions ' than 0.01 mm ...... 

Fractions finer than 0,01 mm . . . . ’ . 

I 

5-32 % 

0 - 37 % 

'■ ■ ■ ■ . i 

n' 

xi 5 % 
0.07 % 

I 

7.72 % 
0.64 % 

11 

1.53 % 
0.14% 
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The first samples of soil (I) remained 20 days under water, the 
second (II) were dried at room-temperature, and only had water 
poured on them a day before the analysis ; but on the addition of 
water for the second time, only very small quantities of the finest 
fractions were present. 

In practice it is often found that soils which contain a large 
amount of fine clay particles require much heavier and often 
repeated manuring to obtain satisfactory yields. 

Both the so-called productive and unproductive years are related 
to the flocculation and peptisation of the soil colloids. Productive 
years, according to the predictions of old people and the observations 
of practical men, are to be expected, in the zone of temperate cli- 
mate, after hard winters, when the soil has been well frozen through, 
and after dry summers when the soil has been thoroughly dried to 
a great depth. Experiments I and II show how great can be the 
influence of diying on the quantity of finest fractions in the soil. 
Even very poor soils in productive years may give good results by 
the usual manuring, but unfortunately productive years occur very 
seldom. 

A sufficiently high chalk content of the soil assists considerabE^ 
the flocculation of the finest fractions of the soil, but cannot of 
itself alone produce the flocculation of these particles, since even the 
marl loam gave a suspension of clay particles for the experiments 
carried out. Practical work also shows that even the soils in the 
upper horizon containing CaCOg, in the temperate zone, require man- 
uring, although at greater intervals of time and in smaller doses 
than the poor infertile soils. Also pure marl loam, which has been 
brought to the surface of the soil by the carrying out of large works, 
such as the building of roads or railways, is at first only \^ery slowly 
covered with vegetation, therefore it is,, in itself alone, not so fertile 
as might be expected. This result is connected with' the finest par- 
ticles of soil, which in the marl loam are not completely flocculated 
and may become peptonized. 

In order to explain the influence of various electroEtes on 
the coagulation of the clay suspensions of the samples of .soil 
examined, we must be acquainted with the genesis ^of ' these 
soils. The effects observed, in the temperate zone, are in close;^ 
relationship' ■ with the transformation of the upper level of the 
soil, .since formerly .the upper levels in'Eettland contained CaCO^,, 
and the' alteration of the qualiti.es . of the finest particles oould 
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oiity occur by time, with the washing out of the CaC03 from the 
upper levels. 

The soil profiles had the following appearances. 

(i) Profile of loam-clay soil. 

The loam-clay soil was taken from a low lying marsh converted 
into a field. 

Aj (0“20 cm.) vegetable mould, contains 8.2 % comparatively well 
decomposed organic matter, reaction acid to litmus, the chalk re- 
quirement, determined according to the method of Hutchinson 
and Mctknnan and expressed as CaCOg, amounts to 0.76%. 

Ag (20-50 cm.) grey loam, reaction acid to litmus, chalk require- 
ment 0.21 %. In a damp state the loam is very sticky, in a dry 
state very hard. 

B (60-70 cm.) bluish grey loam ; the physical qualities are very 
bad, but it reacts neutrally to litmus. From 70 cm. onwards is 
found typical, unstratified, stony soil. 

For the expeiiments the upper part — 20-35 — of horizon 

was used, in which the poor physical qualities were particularly well 
marked. 

From the high content of organic matter and the poor physical 
qualities, the conclusion may be drawn that the soil has developed 
under the influence of excessive moisture. In this district also the 
subsoil water Hes comparatively high, at a depth of about 80 cm. 
In comparison with other similar soil profiles, it must be pointed out 
that the horizon containing CaCOg is very deep ; usually, however, 
this horizon Hes at lesser depths, about 20-30 cm. below the level of 
the vegetable mould. Probably the explanation of this appearance 
is that the loam horizon in this case was somewhat sandy, the con- 
tent of particles finer than o.oi mm. only amounted to 45.1 %. 

In the development of the upper level of this soil the following- 
phases can ' be distinguished : — 

1 . The w^hole of the CaCO^ is washed out by the action of the 
deposit and the carbonic acid. 

2. The acid reaction of the soil shows that noticeable quantities 
of Ca'' ions are washed out, even those absorbed in the ‘organic and 
mineral, matter. At the same time, the quantity of salts in the 
ground water is reduced, which in its turn might increase the disper- 
siveness of the finest particles of soil. 

3. The small salt-content of the water, and, the high degree 
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■of dispersiveness of the finest particles of soil, have hastened the trans- 
formation of the sodium and calcium silicate. In the zeolitic class of 
products there appeared at the same time larger quantities of K' 
and Na ions, which would exercise a deteriorating influence on the 
zeolitic products, especially in the case where no Ca ions are con- 
tained ill the solution, which could reduce this injurious influence. 

A complete chemical analysis of the loam and its suspensions 
could not be made. 

The following quantities of CaO were dissolved in hot 10 % 
hydrochloric acid : — 


A, 0-15 cm 0.571 % 

A^ 20-35 cni 0.224 % 

60-70 cm 0.414 % 

C, 70-80 cm . . . 1.420 % 


The chalk contents of the upper level were obviousty inadequate 
for obtaim'ng a neutral reaction of the sod. The chalk contents of 
level Aj are fairly high, but the contents of organic matter of the same 
horizon are also high ; for the saturation of tliis matter considerable 
quantities of Ca'" are necessary. 

A few more details are given relative to the contents of KJ 3 
and Na^O, which may be of great importance in explaining the 
properties of the loam-clay soil : 


1 

KjjO 

NaaiO 

■ 

Dissolved, in hot lo % hydrochloric acid j 

1 

0.240 % 1 

0.055 % 

,5 )> cold 0.05 N. » »' j 

)> » I litre Ca(HC 03)3 solution from lOO gm. 

0.012 % i 

0.012 % 

soil 

0.0020 gm. j 

: 0.0016 gm. 

:> » X litre clay suspension deposited by 



Ca(HC 03 ) 2 . 

0.0060 gm. 

0.0085 gm. 


It must be pointed out that considerable quantities of' K^O 
are 'dissolved from hot 10 % hydrochloric acid solutions, although 
the loamclay soils always require' much potash manuring. 

.According to Prof. Gedroiz, the quantities of K^O qnd Na^O 
■dissolved by cold 0.05 N. hydrochloric acid may be taken as suitable 
.zeolitic bases for exchanging with other cations. The quantities of 
Na^O' found are small, iU' comparison with the corresponding quantities 
from salt soils if, however, these, are exchangeable in solution, par- 
ticulariy, as NaHCOg, then they can without doubt deteriorate the 
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physical qualities of the soil and the development of the plants. 
This effect is frequently observed in agiicnlttiral practice when ap- 
plying lime to stiff soils, and also in plant growth experiments (17). 

The quantities of exchangeable K^O and Na^O in a litre of 0,02 

N. ’"Ca(HC03)g soltition on filtration through a thin (i cm.) layer of 
soil, are small, but the concentration of the solution reaches about, 

O. 0001 N., which is sufficient to exercise a retarding influence on the 
flocculation of the clay suspensions. The same experiments have been 
repeated with other loam-clay soils, and it has been shown that the 
amount of K^O exchanged from very poor loam-clay soils is 10 times 
greater, but the quantities of Na^O 5 times greater. 

It would have been of special interest to determine the quan- 
tities of K^O and Na^O in the Hquid of the clay suspension, especially 
because it had an acid reaction to litmus. .Until now I have not 
been able to do this, as the liquid could not be separated from the 
clay particles, I have, however, determined those quantities of K^O 
and Na^O which were contained in the liquid after deposit of 
the clay particles with small amounts of Ca(HC03)2, as a part 
of the K' and Na’ absorbed in the clay particles could pass over 
into the liquid. This experiment gave considerable quantities in 
I litre of the Hquid : K^O — 0.0060 gm. and Na^O — 0.0085 gm. 

The clay suspension contained 4.43 gm. of clay particles in i 
litre and the percentage content of the clay particles was — 0.14 
and Na^O — 0.19 %, which are noticeable amounts and are character- 
istic of soils containing alkaline salts (salt soils). With regard to 
the details given, it must be remarked that the clay suspension was 
kept in a glass vessel for about 3 months, and during this time some 
K^O and Na^O might pass into solution from the glass, consequently.., 
the data obtained may contain a sHght error. It seems probable-tnat 
fairly large amounts of the mon-atomic cations might be found in 
distilled water or rain water after it has remained for a few months 
in glass vessels. As, however, equally large amounts' of the same' 
cations are found in other soils which 'have been examined, it may be 
assumed that if the amount found is not quite accurate, it is very near 
to the actual value. This investigation, however, will be repeated,, 
when the tests will be carried out in glass' vessels lined with lacquer. 

The investigations carried ' out justify the conclusion that 
fracUom of the loam-clay soil must not only he assumed to he un- 
saturated, i. e., requiring a greater or lesser amount of lime {containing 
ions) , hut also ^ contain absorbed K* and Na' ions:, the same must 
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also be considered as amongst the most important factors^ which raise the 
degree of dtspersiveness of these soils, and reduce the sensitiveness of the 
clay suspensions of these soils to electrolytes. 

It must also be pointed out that by treating the sample 4-5 times 
with i.o N. NaCl solution, by which the Na' contents of the zeolitic, 
products are increased, the dispersiveness of the loam-clay soil can be 
considerably raised, although the loam-clay soil, even after such 
treatment, has’ an acid reaction to litmus paper. After the washing 
out of the NaCl, the loam-clay sod gives a much greater quantity of 
clay suspension. 

In the case of a sample of soil from the Kubanj district (Cau- 
casus), after treatment with NaCl solution, and after "washing out 
this solution, Prof. Gkdroiz was successful in reducing almost 50 % 
of the original weight of the soil in colloidal solution (18) (the dia- 
meter of the particles was less than 0.28 |r). 

2. The section of the podsol day soil. 

The following horizons can be differentiated in the soil section. 

Aj -f Ag (0-18 cm.) Upper horizon much metamorphosed, of 
bright grey colour, the content of slightly decomposed organfic 
matter amounts to 2.52 %, it has an acid reaction to litmus paper. 

Bj. (18-22 cm.) lyoam of yellow colour with very poor physical 
properties ; acid reaction. 

(22-52 cm.) Brown loam containing no CaCO^, and which 
after being well dried splits up into sharp fragments ; when dry, it 
is firm, when damp, sticky ; weak acid reaction. 

C (53 cm.) Stony unstratified loam "with 16.2 % CaCO^ (The 
MgC03 is also reckoned as CaCO^). 

In the experiments the horizons A^ -h A^, B^ and C were used, 
which are described briefly as A, B and C, 

The mechanical composition of the soil, passed through a i mm. 
sieve, was as follows : — 


Tabee XII. — Mechanical Composition of Podsol Soils. 


, - — •"1 

' Description 

Coarse 

particles 


' B 

c 


mm. 

% 

% 

% 

Coarse sand 

I 

-0.25 

3.43 

3.25 

6,13 

Fine sand 

0.25 

-0.05 

34-30 

' 32.70 

42.34 

Coarse silt.' . . . . ' . i 

0.05 

“ O.OI 

23.54 

11.66 

14.03 

Meditim slit ^ 

o.or 

- 0.005 

21.70 

19.15 

17.11 

Fine silt. 

0.005 

— 0.001 

6*45 ' 

1 8.87 

5.76 

Clay particles 

, 

: p.ooi 

10.58 

1 24.36 

14-63 
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The samples of soil were prepared for the mechanical analysis 
by drying in the oven, a few drops of ammonia being added. The 
content of fractions coarser than i mm., in the levels named, were 
as follows : 

ABC 
20.1 % 6.6 % 17.2 % 

The coarser fractions of the first two horizons consisted of par- 
ticles of the primary rock, those of the last horizon, however, in 
addition to the primar^^ rock contained large quantities of hmestone 
of the Silurian formation, and some dolomite, presumably of the 
De\mnian foriiiation. It is seen from the mechanical composition 
that the tipper horizon A has not only lost all the CaC03, but also 
large quantities of the finest fractions (clay particles), which were 
washed out and collected in horizon B. , 

The hme requirement according to Hutchinson, as CaCO^, 
and the quantity of CaO released from hot 10 % hydrocliloric acid, 
were as' follows : — 

tevelA. revel B. 

Time requirement as CaC03 0.25 % 0.16 % 

Time content CaO 0.069 % 0 * 93 ^ % 

Although the CaO content of horizon B is high, the, clay sus- 
pensions of this horizon, a few hours after the production of the sus- 
pension, showed a distinct acid reaction, but after standing for about 
3 months the concentration became neutral. It ' may be assumed 
that ill this time a certain quantity of cations had become separated 
from the silicates, which altered the reaction. 

The total content of K^O and Na^O were oiily determined in 
the marl loam (horizon C) and ' in the fraction of the mechanical 
analysis of the sample : — 

Tabiobj XIII. ~ KJ) content of Marl Loam* 






i , 1 

Kj,0 

NagO 

Mari day 




! 

1 2.28 

; % 

! , 0,77 

1 

1 

of 'tBarl 

loam ...... I 

— 0.25 mm. 

1.28 

' ■ 0.73 

'» 

5 ) 

» ...... 0.25 

- 0.05 » 

1*22 

0.74 

. )) 

» 

» ...... 0.05 

*- 0,01 '' » 

2.67 

0.60 

)) 


)) . . . . . . O.OI 

— 0.005 

4-58 

1 

' )) , 

)) 

)) ...... 0.005 0,001 » » 

4.60 

1 0^73 



...... j 

< 0.001 » » 

3,60 

9 

0 
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Tlie data given show that the silicates with specially high con- 
tents of the cations mentioned are contained in the comparatively 
coarse fractions (o.oi-o.ooi mm.) ; in the finest fractions they are 
present in much smaller quantities. 

Fractions given as finer than o.ooi mm. are those products 
which did not deposit from a bed of water lo cm. deep in lo hours. 
In the tests clay particles were used which had not deposited in 
the course of 3 days, the content of K,0 and Na,0 of these 
particles has not been determined. Here also, as vdth the loam-cla^^ 
soil; the amounts of K^O and Na^O were determined which, (I) , 
were set free from hot 10 % hydrochloric acid ; (II) from cold 0.05 N. 
hydrochloric acid ; (III) set free in i litre of 0.02 N. Ca(HC03)^ 
solution by filtering the solution through 100 gm, soil in a layer 
I cm. thick (the filtration lasted 48 hours) ; (IV) were contained 
in I litre of the solution with the clay particles which were to be 
examined. The determination gave the following results : 


Tabee XIV. — Estimation of K ,0 and Nafi in Marl Loam. 


i 



B 

c 



1 KaO 

N %0 

KgO 

j NOaO 

KaO 

N%0 

I 

0.165 % 

0.021 % 

0-555 % 

! i 

; 0-050 % i; 

0.390 % ■ 

0.150 % 

n. 

o.oio % 

0.013 % 

0.015 % 

; 0.019 % 

0.019 % 

0.021 '% 

in -| 

1 0 0026 gm. 

0.0042 gm. 

1 0.0042 gm.'; 0.0043 gm.) 

0,0038 gmj 

0.0085 gm. 

IV. ..... 1 

1 

0.0070 gm^ 

1 0.0030 gm. 

I 0,0040 gm 

c o.oiio gm.i 

0.00 30 gm. 

: 0,0080 gm, 

1 


An especially large quantity of potash soluble in hot lo % 
hydrochloric acid is contained in horizon B, about 3 times as much 
as in horizon A. Cold 0.05 N. hydrochloric acid also onl}’- dissolves 
small quantities of the cations mentioned from this soil, but con- 
siderably more from the marl loam than from the upper levels. Con- 
siderabty smaller quantities of these cations are abstracted in the 
Ca(HC03)2 solution. For the last determinations, IV, the clay par- 
ticles of horizons A and B had to be flocculated ■with the smallest 
possible quantities of Ca(HC03)j, which could, however, take over 
in solution a part of the K^O and Na^O absorbed by the claj' par- 
ticles. Here the especially high content of K^O of the clay particles 
of horizon A is strildng, but the Na^O content is very small. The 
highest Na^O content is observed in the clay particles of horizon 
B — 0.01 10 gm. to the litre. 

It must also be pointed out that the amount of K^O and Na,jO 
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passed over in solution from the clay particles of the marl loam are very 
near to the content of these compounds in the subsoil water ; even 
in the subsoil water are found in i litre about 0.0022-0.026 gm. of 
K3O and 0.0060-0.0087 gm. of Na^O, if the subsoil water contains 
Cl’ and SO/’. 

If the figures of the last group (IV) are calculated on the content 
of the clay particles to the litre even higher figures are obtained. 


Weight of clay particles per litre 2.76 gm. ' 1.56 gm. 3.24 gm. 

ContentofcIayparticlesJn oilt % itjl oZ% 


These figures may jjerhaps be too high, since a certain amount of 
mon-atomic cations might have passed over into the solution from the 
glass vessels in which the clay suspensions had been stored for about 3 
months before the tests. Still, the relatively great differences wHch 
were found in the contents of these cations in the different horizons, 
show that this error cannot be very great. If the content of K^O and 
Na^jO in the clay particles is so high, then they stand very near to 
the alkaline salt soils, that is, the finest particles of the soil contam 
K' and Na' ions which may exert an injurious influence on the phys- 
ical qualities of the soil. It has been pointed out that the physical 
qualitites of the marl loam cannot be considered as good, although 
the chalk content of the marl loam is high. The content of CaCO^, 
however, increases the sensitiveness of the finest fractions of the 
marl loam to the ordinary elctrolytes examined, and also to the 
solution, of CO2 in water. 

These experiments also afford an explanation of the phenomenon 
that the soil requires no dung manuring after liming, the finest frac- 
tions of the soil, after liming, are flocculated with very small quanti- 
ties of salt, the clay particles of the upper horizon are not so easily 
peptonised and the pores of the soil are not so easily stopped up by 
percolation of the deposits through them, the air can therefore pe- 
netrate more easily even to the deepest levels, in which the roots 
of the plants can more easily develop. 

As regards the injurious influence of liming, in addition to the 
experiments ' of P. Xossowmcn' and T. ' AnxHA.TT$EN quoted above, 
there may be mentioned the experiments of GedroiZ '(2o), according- 
';to,whom the injurious influence 'of heavy, liming can be considerably” 
; reduced by carbon' 'dioxide' ’in the plant vessels or by supplying the 
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plants with water containing carbonic acid. By suck treatment the 
Na^COg is converted into NaHC03, which has a less injuriotis effect 
on the plants. The following sample of loam-clay soil from the neigh- 
bourhood of Hasenpoth in Latvia shows that the strong acid soils 
reaUy contain considerable quantities of absorbed mon-atomic ca- 
tions : 


1 

K3O 

NagO 

!’ 

Dissolved m liot lo % hydrochloric acid i 

0.500 % 

0.105 % 

» a cold 0.05 N. hydrochloric acid | 

» from 100 gm. soil in i litre of 0.02 N, i 

0.019 % 

0.032 % 

Ca(HC03)2 soliitioji. i 

0.0108 gm. 

0.0175 gm. 


In the district mentioned it is found that the liming of similar 
soils has an injurious effect, although the Hme requirements of the 
soil are very high — 0.34 % as CaC03. With this loam-clay soil 
thorough tests were made as to the permeability of water, and in 
some cases was found in the percolating water not only NaHC03, 
but also Na2C03. This experiment will be more closely considered 
in a special treatise. 

3. Characteristics of the original chalk. 

The original chalk, from which the suspensions of the finest par- 
ticles were obtained for the experiments, differs considerably from 
other original or field chalk, since on thorough drying no loose chalk 
is obtained, but fairly hard pieces. It contains no coarse crystalline 
CaC03 and hardly am^ organic matter. On filtering a 0.02 N. 
Ca(HC03)2 solution through this lime, from i litre was obtained 
0.0054 gm. K^O, and no Na^O. 

The suspensions of the finest particles of this sample of lime 
were deposited completely in about 10 days, as fairly large quantities 
of Ca(HC03)2 passed over into the solution ; if, however, the solution 
was replaced by distitted water, then the dispersiveness of the finest 
products was increased, and a suspension again obtained. 

Generae Conceusions. 

We will not consider here Frexjnbeich's theory" concerning the 
general laws of. the flocculation of negative suspensions, concerning 
which much has already been, written in the treatises of the^above- 
mentioned author, and which Hager G. (21) treats exhaustively in 
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a recently published treatise ; attention will be drawn only to the 
most important factors, w^'Mch as can be concluded from the experi- 
ments quoted, reduce or increase the influence of electrolytes of the 
flocculation of clay suspensions. 

Ver};" great importance is attached to those cations which are 
absorbed by the finest products, and which can pass into solution by 
diffusion ; this can veiy greatly alter the sensitiveness of the suspen- 
sion to different electrolytes. It also explains wh}^ the clay suspen- 
sion of soils with high lime requirements are much (about lo times) 
less sensitive to all the Na' compounds examined than are the clay 
suspensions of marl loam. 

If those concentrations of the electrolytes examined are compared 
which produce complete flocculation of the clay suspensions of the 
mail loam and of the loam-clay soil, then the difference between 
these concentrations is least with Ca(OH)2-o.oo2 N. and 0.005 N. 
The explanation is probably to be sought in the properties of the 
Ca(OH)2: first, the dissolving out of the Ca'’ from the marl loam, 
and secondly the solution of the K^O and Na^O, are delayed, as was 
shown by Prof. O. Tbmmermann and T. Fresenius (22) in a number 
of experiments. the influence of the Ca(0II)2 the differences in 
the properties of both cia3" suspensions were compensated for. 

The greatest difference to be recorded in the behaviour of the 
tw^o cla}^ suspensions mentioned is with regard to NaCl (20 times) 
and against NaOH (15 times). This result can be explained, as 
the cla3^ suspensions of the loam-cla^^ soil, having a high lime re- 
quirement, could not yield a great amount of Ca'' ions to the solution, 
whilst the clay suspensions of the marl loam yielded considerable 
amounts of these ions, at all events under the action of the NaCl 
solution, which moreover assisted the hydrotytic decomposition of 
the CaCO^. A specially great difference is also to be noted in tliose 
concentrations of NaCl solution w^hich produce no further floceulatioii; 
with the clay suspensions of the loam-clay soil this is a 0.02 N. so- 
lution, whereas with the clay suspensions of the, marl loam it is a 
0.00005 N. solution,, the .difference being, therefore, 40 times as great. 

An important factor also is the hydrol3rtic decomposition of the 
combined silicates ; the' cations which become free by this decom- 
position will influence flocculation. That such hydrolytic decom-' 
. position, occurs has been shown, with the clay suspensions of horizon 
B, which at, the .beginning had an acid reaction against litimis paper, 
but after some' time became neutral. The acid soils requiring lime 
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differ in this respect from the neutral soils. The composition of the 
tipper horizon of the podsol clay soil, in which the' content of Na^O 
is noticeably redticed, already points to this. Also the disintegrated 
layer of the primary rock loses very much of its JSTap in acid soils, 
whereas in neutral soils the primary rock shows no disintegrated larger. 
The brown-coloured forest water also' has a fairh" high content of 
Na^O although it has an acid reaction to litmus paper. All these 
results point to the fact that with insufEcient chalk content, fairly 
large quantities of Na^O pass over into solution, which can influence 
the properties of the suspensions of the finest articles. 

I would also point out that the retarding effect of NaHC03 on 
the coagulation of the suspensions is especially great in those cases 
where the soil requires lime. Usually the explanation of the retard- 
ing effect of the NaHCO^ is that this compound is dissolved in the 
solution with the formation of Na^CO^ which is hydrolrTically de- 
composed into the strongly dissociated NaOH and the weakly disso- 
ciated carbonic acid, which latter further decomposes into H^O + 
CO3 ; OH' ions are also formed in the solution, and these have a 
stabilizing action on the suspensions. This explanation ma}^ be 
correct in those cases where Na^COg and higher concentrations of 
NaHC03 are used which, after some time have an alkaline reaction. 
The lower concentrations of the NaHC03, below 0.002 N. however, 
after a few days show no alkaline reaction against phenolphtaline, 
whilst the stabilizing influence of the NaHC03 is observed in much 
more dilute' solutions. 

In this case the explanation must probably be sought in the 
intermingling reaction between the NaHC03 solution and the clay 
suspension. If the clay suspension contains absorbed H' ions which 
are capable of intermingling with Na' ions, then the dispersiveness 
of the suspension, according to the investigations of Gkdxoiz, is 
considerably increased, the H’ ions pass over into the solution, where, 
with the HCO3 ions, they form H^O and CO^. ' I have already 
mentioned above that, according to the investigations of Gedroiz, 
the suspensions of higher dispersiveness are only flocculated 'b3" higher 
concentrations of electrolyses. That is probably also the chief 
reason why the action of the NaHCOg solution is comparatively 
small on the clay suspensions of the marl loam, and the action of 
this solution is equally small on the clay suspensions of acid soils 
when at the same time they are under the influence of higher con-* 
centrations of Ca {HCO^^ and CaSO'^. 
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Tlie second negative quality of the NaHCOg is that it retards 
the solution of the Ca (11003)2, as both these compounds have the 
same anion, and it assists the deposition of the CaC03 from the so- 
lutions of Ca(HC03)2. ' This effect is shown by concentrations of 
NaHC03 of 0.0005 N., which may often be found in the ordinary 
soils, but which must not be included amongst the alkaline soils. That 
is also one of the . reasons why, in determining the lime requirement 
of soils in accordance with the method of Hutchinson and Mc- 
I^KNNAN, in many cases even marl loam shows an acid reaction. 

Higher concentrations of NaHC03 of o.oi N. and over also as- 
sist the decomposition of the CaSO^, to wliich I have alread5r drawn 
attention above. The properties mentioned of the NaHC03 may 
have a retarding influence on the flocculation of the clay suspensions 
both of acid and of neutral soils. Larger amounts of CaSO^ count- 
eract this retarding influence, since in these cases Na^SO^ is formed 
instead of NaHC03. 

These experiments point to the very great importance of lime 
in agricultural practice, in districts in which the amount of rainfall 
exceeds the evaporation, and from which, therefore, a certain amount 
of electrolytes, and amongst others Ca'', is removed from the upper 
level of the soil and carried into the lower levels. When the soil has 
a high content of lime, carbonic acid possesses almost the same pro- 
perties as sulphuric acid, consequently in these cases the carbonic 
acid set free from the roots of the plants can cause flocculation of the 
finest particles of the soil, and improve its physical qualities provided 
no other factors have a retarding influence on the development of 
the plants. If, however, the lime content of the soil is not great, 
then gypsum may become of considerable importance, as CaSO^, 
'in comparatively small concentrations, can cause flocculation of 'the 
'finest particles of the soil. Yery great importance is attached to 
the external morphological characteristics of the soil, which have 
already been noticeable when considering the soil profile of the podsol 
clay soil. By means of these characteristics, and without a close 
■chemical examination of the soil, the processes in the development 
■of the 'soil may be estimated and the necessary improvements may 
also be foreseen which must be carried out in order, according to 
'Prof. Ram, Ann (23), to place the land 'in a good, healthy condition. 

F. WiTYN. 
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carrying out an AtterberG slimd analysis, cannot be recommended by 
the authors unreservedly for all soils in view of their experience. 
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Soil Chemistry. 

Base Exchange In Soils/ 

, A general 'discussion held by the Faraday Society, December 1924. 

. The . separate subjects, reprinted in this book, have been already 
dealt within separate abstracts in thiS' journal; The book is^ composed 
of tM following papers. 

' Hissinx, B/Jw. Introductory paper* 
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Sainb, S. J. The relation between the Ph, tie lime requirement, 
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General discussion. R. G. 

Estfniation of Titaniixm in Minerais, Ores and Industrial Products. 

Barneby, O. I/, and Ishan, R. M. Zeitsolwift fu 7 mialytiscke Ckemie^ 
Vol. 65, No. 9, 1925. 

The paper deals with the gravimetric, volumetric and colorimetric 
methods for the estimation of titanium in different substances, as suggest- 
ed by various authors, and quotes the corresponding literature. 

Nikeas. 

An Inquiry on Llming^ and into the Best Means of Extending the Prac- 
tice* 

Enquete sur le chaulage et les moyens proptes a developper la prati- 
que de cet amendemeiit. Bulletin de VOfflce de Renseignefnents agncoles^ Mi- 
nisti^re de F Agriculture. Paris, August, 1925. 

VIII Region: South. 

Two parts East of the Rhone (Cdvennes). West of the Rhone 
(Provence), 

A. Cemnnes and Languedoc. 

Ardkhe Department: Consists on its central massive 'of granitic, 
Jurassic, Cretaceous and volcanic beds, and has large valleys rtmndiig 
down to the Rhone. 

Important ■ lime-burning kilns exist at Teil and' at Viviers, but, 
very little liming is done in the Vivarais. 

Card Department : The granite Cevennes are the home of the calci- 
fuge chestnut-trees. On descending into the valleys allmdum,is found; 
Gardens, Ceze are poor in lime, but quite fertile notwithstanding. 

The Pliocene deposits in the South of the department are completely 
lacking in lime. Despite this the practice of liming is very much neg- 
lected in this vine-growing department. 

Aude^ Department : the tertiary calcareous strata are neither vine- 
growing nor limed. They do not lime regularl}^ in this district, because 
it. requires about 1500-2000 kgs. per hectare every 4-5 years fox bhe gra- 
mites,' schists and mica-schists of the Black Mountains. 
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Depariment of the Pyrenees. East : the soils are of very varied com- 
position, and the practice of liming is neglected. 

B. Provence. 

Vmcluse Depariment. Entirely calcareous. 

Depaff>meni Bouches-du-Rhone. Generally rich in limes, nearly 20- 
25 % in the alluvium of the Rhone. 

Only the stoii5r plain of Crau (diluvium) is lacking in lime. But 
it is not intensively cultivated except the parts irrigated by the water 
of the Durance, which also contains lime. 

The magnesian lime (dolomite) and calcium C3mnamide give good 
results in the Durance valley. 

Drome Department : only a small portion is granitic, the rest is suf- 
ficiently calcareous- Except on the molasse or Pliocene plateau often 
clayey and in the low valleys of the Drome, Valloire, Galaure, Bancel, 
Herbasse and Isere, the practice of liming is neglected. 

Basses-Alpes Department : the cultivated areas are generally pro- 
vided with sufficient lime. 

Var Department : there is a lack of lime in the Maure and the Esterel 
massives. The scarcity of manure causes liming to scotch the soil. 
The lime-kilns are disappearing. 

In the market-gardens of Hyeres basic slag is used. 

Alpes-Maritimes Department : No liming is done. To the east of 
Cannes the granite-triassic massive is planted with the calcifiige mi- 
mosa bushes. The soils ah over the department are sufficient!}?* calcar- 
eous for the cultivation of flowers or for large-scale farming, which is 
not carried out beyond the tertiary marl plateau or in the alpine valleys. 

Corsica. 

Nearly all districts are deficient in lime. Everywhere liming is 
so fat no more than an experiment. 

It must be added that under the Mediterranean climate the prac- 
tice of liming is generally neglected ; in humid cUmates, however, lime 
supplements the sun and helps nitrification. Earue. 

Methods of Estimation of Humus in Soil. 

ConniNS, O. Bngelhardtsche Versuchsstaiion. No. 2. 

The application of Ischtscherekofe*s method of humus estimation 
in soils in the agrochemical laboratory of the Engeehardt experimental 
station did not yield accurate resuli^. Better results were obtained 
by using 1-2 grams of soil instead of 0.5 gram, for an analysis and heat- 
ing this to boiling point with 50 cc. of water and 20-25 cc. of 10 % sul- 
phuric acid. To this is then added the required quantity of potassium 
permanganate and the whole is boiled for an hour. The humus con- 
tent of a sO'il can be estimated with great accuracy by heating the soil 
with permanganate, and sulphuric acid and absorbing the evolved car- 
bon dioxide' by; means of caustic potash. The mixture of caustic po- 
tash and soda is analysed by Winkeer’s method. ^ ^ Author. 
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Manna! of Mineraloglca! Chemistry. 

DOEEXERj C. and I,EiXBiEiER, H. Handhtwk der Miner alcheniie. .With 
many illustrations, tables and diagrams. Four volumes. Theodor S^TEen- 
KOPF, Dresden and Leipzig, 1925. 

This already reviewed and well knomm work is continued with the 
two volumes now published. Vol. II, ii (iron ores) and Vol. IV, 2 (cop- 
per and iron sulphides, silver sulphide, ores and tetrahedrite). 

SCH. 


The Estimation of the Very Small Quantities of lodme. 

FEbbENBBRG, V. Til. Die Bestiinmung Kleins ter Mengen Jod. Zeii- 
schfifi fur analytische Chemie, Vol. 65 (1925), Ko. S, pp. 326-332. 

The author who studied the occurrence of minute quantities of 
iodine in nature and the question of iodine metabolism in general at the 
request of the Swiss Crop Commission, gives in this paper a number 
of methods which can be used in estimating verj' small quantities of 
iodine, as they are found almost ever3“where. Quantities from 0,01 gm., 
to the 10 millionth part of a gram can be estimated. The author deals 
with the quantitative estimation, the colorimetric estimation, the se« 
paration of organically and inorganicail\^ combined iodine, as for exam- 
ple iodine in water (sea-water) in salts (rock salt) in minerals, in soils, 
in plant and in animal substances, etc. ’ He also investigates the con- 
tent of iodine in the case of iodised salts. For further particulars see 
BiocMm. Ztschrft, 142, 246 (1923) 132, 116, 12S, 132, 135, 141, 153, 
172, 185 (1924). Mitt. Lehensmittelmitersudiung m, Hyg., J4, 161, 305 
{1923) ; J4, 185 (1923). Biochenh Ztschrift, 132, 116 (1924). 

Nikxas. 

The Determination of the Cations found Adsorbed in Soils by the 

HydrocMoric Acid Method. 

Gedroiz, K. Die Bestimmtmg der im Boden in adsorbiertem Zustande 
befindlichen Kationen' nach der Salzsaurmetliode. Journal /, Ex-penni. Agfo~ 
nomie, 1924. 

I worked out a method for the determination of the cations found 
adsorbed in the organic and inorganic parts of the soil, namely their 
displacement by the ammonium ion, from ammonium chloride (see my 
’work in Journal Experim. Agronom-ie, vol, XIX, (1918), p, 226). As 
the result of further experimental work a new method is now proposed 
which by using cold hydrochloric acid of lovr concentration us not only 
much simpler and much mote convenient than the former one, but what 
is also of great importance, much cheaper. This new method is 'based 
on the observation that, on treating a soil with h^-drocHoric acid of con- 
centration not higher Than 0.05 N., an exchange of cations takes place 
between the hydrochloric acid and the zeoliths of the soil, but there is 
no dissolving. ' i , ' , ' 
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The course of an analysis with this method is as follows : The soil 
sample (5-25 gms. according to its content of adsorbed bases and the 
completeness of the analysis) is treated in the cold with 25-50 cc, of 0.05. 
HCi (special accuracj’- is not required) in a |)orcelain basin of moderate 
size, then filtered through a filter paper (hardness 602) and washed 
with the same acid until the washings show a negative tests for cal- 
cium, The filtrate is then treated in the manner usual for , hydrochloric 
acid extracts. Author, 

The Ultramechanical Composition of the Soil and its Dependance upon 

the Adsorption of its Occurring Cations. Liming as a Means of 

Improving the Ultramechanical Composition of the Soil. 

Gedroiz, K. Die ultramechische Zusammeiisetzung des Bodens und 
ihre Abhangighelt von der Art des im Boden in adsorbiertem Zustande 
befindlichen Kations, Journal f, Experim. Agronomie, 1924. 

In a previous paper the author has shown that the colloid nature 
of a soil, as estimated by its swelling, is in close relation to the adsorp- 
tion of its cation. In this paper an account is given of experimental 
work which proves that the mechanical and especially the ultramechanical 
composition of a soil (the fraction < 0.001 mm.) is changed according to 
which cation saturates the adsorption complex of a soil. Investigations 
were carried out with reference to the action of Na, NH4, K, Mg, Ba, 
Al, Pe and H in replacing the naturally adsorbed bases (Ca and Mg). 

All soils investigated by the anthor which contained as adsorbed 
bases only Ca and Mg, and even the most loamy types of soil, did not 
show the presence of particles of colloidal size (0.25 micron) ; and even 
after the application of methods recommended for the preparation of 
soils for inechanical analysis the soils did not show more than i % of such 
particles. The substitution of the adsorbed Ca and Mg by the cations 
of Mg, H, K, NH4 and Na increased the number of colloidal particles 
present in the order indicated, i. e. least on substitution by Mg and most 
on substitution of Ca and Mg by Na. The supplying of the soil with 
the cations of Ba, Al or Te on the other hand decreased the number of 
these colloidal particles. The author deals very exhaustively with the 
question of' pentration of Na and H cations into the adsorbed soil com- 
plex and the influence of that penetration mainly in view of the occur- 
rence of such penetration in nature (alkaline soils or solonetz, vrhich con- 
tain adsorbed Na by unsaturated bases, podsol soils which contain H). 
The aggregates of colloidal soil particles (secondary particles) which oc- 
cur in soils containing adsorbed Ca or Mg, and which are quite or almost 
undecomposed by water, become decomposable into primary particles 
on, substitution; of Caor Mg by other cations.. The 'action of the hydro- 
genion is very weak in this respect. However, soils saturated with re- 
pect to the hydrogen-ion contain quantities of colloidal particles which 
' influence prof oudly ', the physical , properties of the soils. On' the other 
hand,; the : 'action 'oLNa in this respect is extraordinarily strong*' , Thus 
'while an analysis of a loamy aoil sample' in its ' natural condition, i. e. the 
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adsorbed bases being Ca and Mg, gave 39.9 % of tbe particles as being 
< 0.001 mm. and from among those only 1.3% particles of 0.22 micron, 
tbe substitution of tbe adsorbed Ca and Mg by Na gave 59.8 % of par- 
ticles as being < 0,001 mm., while from among the latter as' much as 
45 * 3 % were of 0.22 micron. Tbe cause of this phenomenon is that, while 
the ions in a solution of a soil saturated by Ca are Ca and OH, in a so- 
lution of a soil saturated by Na the ions are Na and OH. In the latter 
case the stabilising action of the hydroxyl-ion on the organic and alumi- 
nium silicate soil particles is much greater than the coagulating ac- 
tion of Ca. Solutions of soils saturated by the hydrogen-ion and which 
contain in the soil solution hydrogen-ion, but, of low concentration, and 
whose coagulating action with Ca is also low, occupy an intermediate po- 
sition and are much nearer to the soils saturated by Ca and Mg. 

The same causes also bring about the different structure and un- 
equal stability of the different soils saturated by Ca and Mg (e. g. black- 
earth soils), Na (Solonetz soils) and H (Podsol soils). Auraon. 

•Soils Defid ent .ill' Bases. Methods of Deteoninatioii of Hydrogen-ions 
present in an Adsorbed Condition. • The Requirement ■ by Soils 
of Lime to neutralise Unsaturation. 

Gbdroiz, K. Von Basen nicht gesattigte Boden. Journal /. 

Agronomie, 1924, 

Experiments on washing soils with cold hydrochloric acid of dif- 
ferent concentrations until the washings no longer give the characteris- 
tic Ca test proved that hydrochloric acid af 0.05N. and lower concentra- 
tion, has almost no action or very little on the organic part of the soil, 
or on the aluminium silicate part. It does not decompose them and 
the only reaction is to exchange its hydrogen for the bases adsorbed 
by the soil, which then pass into solution. The hydrochloric acid has 
in this case the same action as a solution of a neutral salt, e.g. of ammonium 
cMoride. The hydrogen ion has the same capacity as other metallic 
cations of penetration into the adsorbed soil complex (into the zeolitic 
■and humous part of the soil) and of displacing the adssorbed bases pre- 
sent. Correspondingly all cations axe equivalent in this respect and their 
penetration into a soil displaces from the latter equivalent amounts of 
adsarbed soil bases. 

These investigations enable a deeper insight to be obtained into the 
nature and origin of soils which are deficient in bases, and to devise a more 
scientific method of ' determination of the degree of unsatii ration of such 
soils with regard to bases. A soil unsaturated by bases is a'' soil whose 
adsorption complex contains a hydrogen-ion, tlie latter having the pro- 
perty of being able to be displaced b}’- any other metallic cation. For 
the determination of the amount of hydrogen-ion present in the soil, i. b. 
its degree of unsaturation by bases, the same methods of displacement 
may be used, which are in use’ in the determinations of the other adsorb- 
ed cations which may' "be found in soils. The most suitable salt for the, 
displacement of the hydrogen-ion is BaClg (1-0.5N.)., The soil is treated' 
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a filter-paper with sticli a solution until tlie ■ displacement of tiie hy- 
drogen-ion is complete — as shown by methyl orange. The aiiioiints 
of free hydrochloric acid in the washings is determined by titration. Tliis 
method of determination of the degree of unsatiiration of a soil with 
regard to bases, serves at the same time as a deteTmination of the lime 
requirements of the soil, as a neutraliser. 

The iiivevStigations of soils, when all adsorbed bases have been dis- 
placed, by treating them with 0.05 N.HCl show that : (i) the adsorbed 
hydrogen-ion can again be displaced b^" any desired cation ; 

(2) the decomposing and dissolving action of water 0,11 the organic 
and aitimiiiitim silicate adsorption complexes of the soil is considerably 
greater in the case of soil saturated by h^mrogen-ions than in those sa- 
tuiated by bases, 

(3) the process of podsol formation in soils is, from a chemical point 
of view, characterised by two stages : {a) the atmospheric water trickling 
th oiigh the soil displaces in the end all the bases present in the adsorbed 
soil complex by its hydrogen-ions ; the presence in the water of free acids 
increases that displacing action of water, while, on the other hand, the 
presence in the soil of easity soluble salts or carbonates of Ca and Mg 
(in greater or smaller quantities) prevents this exchange of hydrogem 
ions for the bases present in the soil ; these salts protect the soil against 
podsol formation by tbe action of atmospheric water, and onl}',wheii these 
salts are removed can the podsol formation begin. 

(S) Simiiltaneoitsljr with the formation ■ — in the above describ- 
ed manner — of organic and mineralogical adsorption complexes de- 
ficient in bases — proceeds, an energetic washing-out action of these 
complexes from the soil ; the soil becomes deficient in zeolitic and 
humous comiionents. 

The lime which serves as a means of decomposing and neutralising 
the unsaturated basic compounds, at the same time protects the soil 
against the destruction and removal of its most valuable part the ad- 
sorption complexes. Author, 

Tlie Bisintegration of Beton ' by the Gheniica! Action of Sol! Water. 

GxtSSNBR, H. Betonzerstdrung dutch chemisclie Binwirkmig des Griind" 
wassers. Agi'ochemical laboratory of the B.T,H. Schveizeriseke ZeUsckrlfi 
fur Strasservesen, Nos. 5 and 6, Zurich 1925. 

The author, hopes that this short abstract of his work will be for- 
given him in view of the enormous' practical importance of the problem 
and with which the soil-scientist has occasionally to deal, and in view of 
its importance in the use 'of cement drain pipes in soil improvements. 

* The' author, as a chemist to the Swiss Com, mission for the Investi- 
gation of Cement Pipes in Improved Soils, has studied a large number 
of cases.' of disintegration and has carried out analyses. The analyses 
included soil sections, soil solution as well as drainage water,' and beton 
'in '"Very different stages of disintegration. The abstracted worlc is written 
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mainly for tlie building expert and contains therefore as few chemical 
references as possible. 

As a result of two years study the following conclusions are drawn ; 
Injurious to cement are : 

(1) vStrong acids- these do not occur in nature, hut are found in 
the industrial refuse-waters ; 

(2) Weak acids, carbonic acid. '' humic acid, i. e. organic , com- 
plexes found in the soil and reacting as acids — found often in soils free 
of lime and in soil waters; 

(3) Acid action of apparently neutral soils, liberated by neutral 
salts. Found very often in peat soils and much more seldom in mineral 
soils (soils whose water extract has a neutral reaction, which, however, 
show a degree of acidity by the BAUMANK-GonUY method). 

(4) vSiilphates found in flat moor land as gy-psum, more rarely 
in mineral soils, gypsum waters and chimney gases ; 

(5) Magnesium salts- found in mineral soils, veiy^ often in soils rich 

in lime, more rarely in peat. ' 

The chemical action of acids is quite clear in view of the alkaline 
character of Portland cement. Targe amounts of carbonic acid may 
lead to complete destruction, and the same result can be brought about 
by the acid reaction of apparently neutral soils, which is due to the ca- 
tion ' exchange — H-ioii against the ■ alkali-ion or alkaline earth-ion , and 
which is caused by the neutral salt. 

' ■ Sulphate disintegrations have been known for a long time under the 
name of '' g5q)sum drive due to the crystahisation in the cement of the 
calciiim-sulpho-aluminate which' has a very high water of ciystallisation. 

The action of the magnesium salts, which are present in soils rich 
in lime mainly in the form of the carbonate, is probably due to the ’ex- 
change of the Mg-ion for the Ca-ion of the cement gel, and on account of 
their higher hydration have a softening action on the betoii. In general, 
the most dangerous and the most injurious conditions for any beton ob- 
ject are, those brought about through the change in the, soil water level, 
•which causes the object that at one time was surrounded by water, at 
another time to be under dry conditions. 

A number of examples from the literature and from the author's 
own practice are quoted and treated in greater detail and explained by 
means of two j)hotographs. 

As precautionary measures are suggested the production of a par- 
ticularly dense beton (by pressing, stamping, fat mixing), together with 
a careful working and long storing of cement objects. There is not enough 
experience available about special forms of cements or of special coating 
as preventives. i^uTHOR. 

The Disperse Systems of the Soli,, 

Gbinka, K. Die dispersen Systeine 'im Boden. Leningrad, pp, 1-75. 

The' author gives a short ^ account of the Russian and western work 
dealing with disperse systems and their relation to' soil Science. 'The 
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object of tke work is to give an explanation of tiie origin of tbe different 
soil types. This brief work contains tke following chapters : 

1. The conception of, disperse systems. 

2. Soil suspensions. 

3. Soil colloids 

4. Adsorption phenomena in suspensions and colloids. 

5. Electric adsorption and coaguilation, 

6. Mutual coagulating action of colloids. 

7. Protective action of the humus-soils. 

S, Chemical adsorption in soils. 

9. Adsorption of gases and liquids (water). 

10. Soil solutions. 

11. Origin of different soil types in the light of dispersoid chetn- 

istry : 

{a) Origin of the laterite type 

( 5 ) » » » podsol » 

(c) » » » steppe » 

(d) )> 3> » solonetz » 

(e) » » » moor and solontschak type. Aitihor. 

Investigations on the Acidity of Soils in the Neighbourhood of Lenin- 
grad. 

GmNKA, K. Kurzer Bericht iiber die Untersuchung der Aziditat der 
Boden. Annuls of the State Institute of EX'pevimenial Agronomy, Part III, 
No. I, X925, Leningrad. 

The author has investigated the active acidity and exchangeable 
acidity of the podsoL gley-podsol; moor and Bendzina soils. The ac- 
tive acidity was determined by means of indicator methods as weH as 
by electrometric methods (with quinhydron electrode). Por the active 
acidity the following conclusions can be drawn: 

(i) The upper soil surface (A) has the maximum acidity. 

{2) The low-land moor soils generally have a Ph value of 5. 5-6.0. 

(3) The podsol and gley-podsol soils give a maximum value for 
acidity w’'heTi the soil sample is taken from forests. The P^ value is 
then 4.5 (very seldom 4.8} » Arable soils of similar morphology show 
lower acidity (Ph 5.5-5.8-6.0-6.2). 

(4) The gley soils are the least acid, and their deeper layers may 
even show a neutral or weakly alkaline , reaction. 

, (5) The bendzina soils are almost neutral in their upper laxers, 
while their lower levels' may even^ show an alkaline reaction (P^ 7.7- 
y.S-S.o).' '' ' 

'Eor the ' exchange-acidity using the method of Pro'l Gebroiz^ the 
following results were obtained : 

(i) The tipper soil surface (A) has the maximum acidity. 

; (2) The non-moor soils, have; a very slight acidity, which may be 
for the upper layers' 0.0004 % H. " 
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(3) The maximtim exchange-acidity for the soils taken from for 
ests was 0,002-0.0035 % ^ H for the upper layers. Author. 

A Simplified Method for the Determinatioii of Lime in S oils, 

GROSSFEI.D, J . Vereinfachte Vetfahren zur Kalk'bestimmung in Acker- 
hoden. Zeii. /, Pflanzenerndhrung und Dungung, Vol. No. 1-2, pp. 93-103. 
Leipzig, 1925. 

The author describes for the determination of limes in soils an indi- 
rect and a direct method which both give good results. 

The first consists in evaporating to dryness in a platinum capsule the 
soil solution obtained by mixing 150 gm. of air-dried soil with 300 cc. of 
hydrochloric acid (S. g. 1.15), then heating the mixture for an hour to 
boiling point. After allowing to cool, it is heated to redness and 20 cc. 
of a 2 % solution of ammonium oxalate are added and a certain amount 
of soda, and then oxalate of lime ; it is evaporated to 100 ,cc., filtered 
through a fine' filter paper and the excess of oxalate determined by means 
of a solution of permanganate. 

With the direct method, the soil solution is made almost neutral 
and, 4 % ammonium oxalate added and, afterwards, 25 % sodium and 
ammonium acetate. The solution is filtered through fine filter paper, 
and is first washed with cold and then with hot water ; the precipitate 
is dissolved in hot 10 % nitric acid and then washed with vrater and ti- 
trated with permanganate solution. With this method the most exact 
results are obtained with clay^ soils. ■ A, F. 

The Physical Properties of Forest Soils and their Relation to So# 

Acidity. 

NemeCj a. and Koapit, K. Einige physikalische Eigenschaften der Wald- 
boden. (From the Biochemical Institute of the State Experimental Station 
for Forestry Investigations, Prague). Zeiisckrifi fur Forst- und Jagdwesen, 
Year 57, pp. 540-567, tables 6. 

Continuing their investigations on the influence of pure coniferous 
and pure deciduous trees and of mixed coniferous and deciduous stands, 
on mineral soils, the authors have investigated certain Bohemian forest 
soils, of ver^r different geological origin, .but they 'have restricted their' 
investigations to the active acidity and to some of the physical proper- 
ties of 'the soils. 'They thus investigated alluvial sandy-ciay. and clay 
soils, chalk formation sand soils, primary formation sandy 'lo'am-soils 
and (Sozan) sandstone clay soils. Space does not ' admit reproduction 
of ,the tables appended.' to the original, paper, but the general .con- 
clusions given by the authors are as follows : 

'The unfavourable phy’^sical properties nf soils of dense furely'camf- 
ferous tree 'stands result in an accumulation of strongly acid humus {up- 
per surface humus) which cause a diminishing air capacity and these 
,.two^ causes together, strong acidity* and lower air capadty^ are the main 
reasons for the failure' 'of the natural 'rejuvenation. Timely .removal of 
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tlie tipper layer, by bringing about an accelerated litter decomposition 
will counteract these tirifavourable conditions. More openly grown 
stands show therefore alwa^^s a lower acidity and a higher air capacity. 
The absolute water capacitr* is in general inversely proportional to the 
absolute air capacity-. 

Also, close pir/ely deecidtions tree stands show a relatively small air 
capacity, although the soil ventilation is usually' in this case much more 
favourable than in the case of purely^ coniferous tree stands. The rela- 
tion, acidity-air capa.cityr, is in the case of purely^ deciduous tree stands 
not so close as in the case of purely coniferous stands, although there is 
a resemblance. 

Ill soils oi mixed tree stand:^ the air capacity undergoes considerable 
variation. A direct relation between it and acidity^ could not be traced, 
even approximately. In humus-covered, vegetation-free forests, with 
mixed tree stands, a iimch higher air capacity' was found than in the case 
of dense coniferous or deciduous stands when grown on soils of correspond- 
ing formations. 

The absolute air capacity' is, in the case of mixed tree stands, in gen- 
eral much smaller than in the case of loose, vcell lighted deciduous form- 
ations. , 

The authors then study- the relation betv;een their results and the 
most important Cajaxbbrs forest vegetation types. The Gxalis type 
has ,a moderate^ acid soil reaction and a fairly high air capacity, the 
Myriilliis type has its optimum at a soiiiewha.t higher degree of acidity 
and lower air capacity^ and the Callima t5"pe has its optiiiiuiii at the 
highest degree of acidity and lovcest air capacity^ 

'Grohsxopf. 


Modem hietliods of Soil investigation with Respect to the Bioclieniical 
Methods of Nutritive Content Estimation of Soils and the Effect 
of Inoculation. 

Nikuas, H, Die tnoderae Bodennntersuchung insbesondere ziir Brmittiung 
des Naiirstoffgehaites der Boden und des Verhaltens det Bodeii bei der 
Impfung. Toninchistriezedmng, Ko. 14, 1925. 

After a short consideration of the results obtained in the soil reac- 
tion investigations -at the Agrochemical Institute of the High-School of 
'Weiheiistephan, the author gives an account of the stage reached by 
him and his collaborators in the biochemical investigations, begun at 
the suggestion of Christiansbn and. Stokuasa, on the nutritive-content 
estimation of soils and their behaviour towards inoculation. The question 
of the inoculation of soils, especially with nitrogen fixing bacteria, ' seems 
to 'depend primarily^ upon the conditions, and oiilyvinvestigations concern- 
ing this point, together with the employment of biochemical methods, 
'Will enable us to say with certainty what are the conditions, for 'making 
bacteria-free soils capable of inoculation. 


Author, 
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Determinatioia of the Reaction and the Lime Requirements of the 

Pfalz Soils* 

NiKLAS, H. and Hock, A. Bestimmmig det Reaktion nnd der Kalkbe- 
diirftigheit von Bodea der Pfalz. Pmktische Blditer der Bayerischen Lmidesan- 
sialt fur Pfiamenbau und Pfiamenschttiz^ 1923, Xo. 8-9-10. 

A number of soil samples taken from veri' differetit geological form- 
ations of the Bavarian Rhine-Pfalz have been investigated by various 
methods, and the results obtained are shown in tabular form. It was 
proved that the geological conditions are of primary importance in de- 
termining the reaction and the lime requirements of a soil, but within 
the same formation local influences and the particular cultivation of the 
soil may also be of greater or less importance. Xiklas. 

Colorimetric Reaction Investigatioiis of Soils in Agricultural Practice, 

Nikxas' and, Hock, A. Die Reaktionsuntersuchungen der Boden mit 
kolorimetrlschen methoden in der landwiitschaftlichen Praxis. Tonindtistrie- 
zeiimig I925, No. 33. 

The authors report on the results obtained in tests ’ carried out with 
an apparatus made by the firm of E. !Merck, Darmstadt, for field investi- 
gations of soil reactions. From consideration of the results obtained 
they conclude that the field method is unsuitable and that soil reaction, 
investigations must be carried out in scientific institutions. Niklas. 

The Nature of Soil Acidity in Forests Solis. 

XiKLAS, H, and PIocK, A. Zur Frage der Bestimmung der Potmen der 
Bodensaiire in Waldbdden. ForstmissenschaftHches Zenimlblatt, 47, 1925. 

The authors point out that, just as in the case of arable soils so in 
the case of forest soils we should not only determine the actual acidity^ 
but the titrational and, exchange acidities as well. Using electrometric 
titration methods, and making the ordinates to represent the values of 
Ph thus obtained and the abscissae to represent the quantities' of alkali 
used, a series of characteristic reaction curves results in the case of forest 
soils, from which the manner of their acidification can be derived. Strongly 
dissociated acids, e. g. the exchange acids conditioned by aluminium salts, 
gave a slowly rising curve, which on completed neutralisation by ad- 
dition of ,a very .small quantity of alkali, rose very steeply from the neu- 
tral point, through several values, to a ^ quite considerable Ph value. 
From other experiments the author showed that soils with exchange 
acids contain mainly add aluminium salts, which give carves very sim- 
ilar to' the above, and hence from the curves resulting on soil titration 
it can be easily shown whether the soil 'contains exchange, add or humous 
adds., The, latter adds are also 'shown, in a table appended to this pa- 
per, ^ to give very characteristic curves. The paper does not say how 
arqt is 'possible by using 'electrometric titration to determine the buffer 
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properties of a soli and also to jBnd whether a neutral soil contains suffi- 
cient buffer substances to permit the development of bacterial life. 

Nirtas. 


The Importance of Carbonic Acid as a Fertiliser. 

NiKXAS, H., ScharhER, K. and StrobEU, A. Die Bedeutung der Koh- 
Ipnsa.iire, als DiingemitteL Zeiischrift fur angewandte Chemie, 385 251- 1925, 

The previous work on this question is exhaustively reviewed and 
discussed. The experiments described were carried out with carbonic 
acid fertilisers produced by the chemical works Bayern at Reichertshofen 
near lagolstadt. This fertiliser consisted of 50 % peat, 45 % w^ood 
charcoal and 5 % lignite. It had a very favourable influence on many 
plants, especially potatoes. As to the question of fertilisation with car- ’ 
bonic acid, it is necessary to continue the investigations for a number of 
years to settle the effectiveness or otherwise of carbonic acid fer- 

tilisers. 

K. SCHARRER* 

Investigations on the Reactions and Lime Requirements of Soils, Car- 
ried out by the Institute of Agricultural Chemistry of the High- 

School of Weihenstephan during 1923 - 24 . 

NiKXAS, H. and VOGEE, F. Bodenuntersuchungen aiif Reaktion und 
'Kalkbedarf dutch das agrikulturchemische Institut der Hochschule Weiheii- 
stephan. LandimrtschaftUches Jakrbuch fur Bayern 1925, Nos. 5-6. 

After a short desc iption of the metli ds applied an account is giv- 
en of the results obtained from 2253 soil investigations carried out by 
the. Institute. Of those investigated, 50 % have been found to be 
weakly to strongly acidic, 15 % neutral and 35 % alkaline. Of 1283 
soils samples sent in by official Bavarian stations, and investigated by 
various, methods by A. Hock, 34 % were found to be absolutety lime 
deficient^ 23 % required only a limited lime supply and 43 % required 
no lime. It could also be shown that the geological conditions of the soil 
were of pri-maiy?* importance in determining the character' and the lime 
requirements of a soil It was further proved that quantitative ' methods 
by themselves give a very superficial, and in most cases very erroneous 
idea of the true conffition,' and a warning is given as to their use in ac- 
tual practice. In an appendix, tables are given of the reactions showni' 
by the 'different soils sent in from official and private sources, and they , 
also show, the total acidity of the soils. ■ Also, the soils ^ belonging to the 
different, geological \ formations 'axe ■ arranged according to the same 
,, scheme. ' In addition, a description is given of the methods used in tak-' 
ing samples, an example of the questionnaire used is given, and an, explan- 
atory' note is 'given ,relative 'To' the informations publisbed by \ the In- 

' - , Nxkeas. 
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An Account of Experiments from the UnpubMsiieci Work of the late 

Alfred Koch, A Contribution to the Knowledge of the Nitrogen 

Activity of Arable Soils. 

RiPPKi, A* Versuche aus dem NacMass von ALFRED Koch, Jourmi filr 
Lanitmnschaft, 72, No. i, 17, 1924. 

The experiments described briefly in tins paper include ' experiments 
on fallow land as weil as continuous cultivation experiments witb win- 
ter crops and pastures, experiments with buried crdinders on fallow soil, 
on spontaneous growth experiments, pot experiments on the nitrogen 
activity of soils from different depths, and finally experiments to deter- 
mine the influence of various organic substances on the nitrogen capacity' 
of different soils. The author does not share the late A. Rocy's view as 
to the considerable evolution of nitrogen during a crop root faliow’ , and 
he believes himself to be supported in his opposite view^s hy the expe- 
rience gained from the twenty years' fallow land experiments carried 
out on the land of the Institute of ilgricultural Bacteriology of the Uni- 
versity of Gdttingen. He admits that A. Koch , probably had in mind 
the possibilit}?, but not the fact, of a nitrogen fixtioii during a fallow. 
He does not go deeper into details or into less important questions, 
neither does he re\dew the literature on the subject. Niexas. 

The Preparation of Magnesium- AmmoMtim Phosphate in the Esti- 
mation of Phosphoric Acid or Magnesium. 

ScmaTz, B. Bin Beitrag zur Herstellung des Magnesia- Ammoniumplios- 
phatnie derschlages fur die Bestimmung .der Phosphorsaure bezw des Mag- 
nesiums. Zeitschrifi fur analytische CJmnie, yoI. 65, Nos. i and 2, pp. 46-53;, 
1924. 

The author bases Ms investigations on the previous w^ork of H, Netj- 
BAXJER, ,an abstract of wMch was published in the Journal iii' 1S94. 

NiEXAS- 

The Organic Substances of the Soil. 

SCH&fUCX, A. Transactions of the Kuban Agricultural Imiiiutej Part I, 
No. 2, 1923, pp. 1-92, Krassnodar. 

In the first part of his work the author gives a review of the litera-' 
ture on the 'nature of soil organic, substances and particularly ' on humic 
acid. ■ The following ' conclusions were drawm : , 

(1) ' The organic compounds in the soil' form .a complex mixture 
consisting .of ^ very different organic substances. The .greater part of 
the organic, substances isolated from the soil hy American' workers are 
not. invariably present; but ’ are in close relation to the former , cultiva- 
.tion of the soil. 

(2) The' 'greater part, is of, a different nature and forms a charact- 
eristic 'organic •compound,.' whose, content' varies „in,. ,diffexe,nt 'soils. 
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{3) A. considerable part can be separated by* solution in alkalies 
and precipitation hy acids as humic acid. 

(4) Clieiiiicall}^ it represents a nitrogen containing substance 
of an acid type. 

(5) The acid character is due ^partly to adsorption b}" the col- 
loidal hiiinic acid and partly to the presence of carbox^vd groups. 

(6) The salts of humic acid are not true salts formed in stoichio- 
metric proportions, but, complicated chemical and adsorption compounds. 

(7) The solubility of humic acid in water is slight, and the transition 
from the soil-state depends upon the presence of suitable protective col- 
loids. Under suitable conditions, the formation of a stable colloidal 
solution is fairly easy, that solution then showing all the properties of 
organic emulsions. 

(8) The nitrogen containing part of the humic acid resembles albu- 
minous substances and gives similar hydroljiiic decomposition products, 

(9) The albumin of the organic substances of the soil are not ex- 
clusively plasm-albumin, since they ar not accompanied in the soil by^ 
glycos amine. 

(10) Humic acid contains benzene ring compounds. 

(ri) The unsatiirated character of the compound is shown by its 
easy combination with halogens and its easy^ oxidation with alkaline 
KMnO,!. 

(12) The hy'droxyd groups enter, most probablyp the side chains in 
the benzene ring of the humic ' acid. 

(13) The ash of humic acid is mainly the ash of the albumin. 

In the second part the author describes experimental work on humic 

acid. He isolated from the soil 300 gm. of a substance usuaUy?” regard- 
ed as humic acid. The substance had a somewhat complex composi- 
tion and gave besides slight amounts of substances soluble in ether ben- 
zene, ligioin and chloroform, about 14 % colophonic acid and calopho- 
nic ester and about 80 % of a specific substance to which the name 
humusic acid was given. 

This substance had a decidedly acid character and contained both 
hydroxyl and carboxyd groups. It is colloidal and may occur in two 
forms, soluble and insoluble in water. When freshly^ precipitated from 
alkaline solution it is fairly^ soluble in water, but does not diffuse through 
membranes. 

Analysis gave the following percentage results, calculated as ash- 
free substance, C-61.8, H-4,2, N-3.2. The ash is not orgardcaily com- 
bined with the substance and is only a difficultly separable admixture. 
There is no doubt that the nitrogen contained in it is in the form of or- 
dinary albumin compounds. On prolonged hydrolysis a part of the sub- 
stance goes into solution, and the insoluble, residue contains only small 
amounts of nitrogen. The author believes that a chemical analogy , in- 
deed' exists between the ' albumin, the artificial humic bodies and the 
humusic acid of, the soil. 

These compounds are remarkable for their low H and N content and 
'their high C and O content., A further analogy consists in the fact that 
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al of tliein correspond approximately to the composition (C5 H402)a With 
such a stmctiire they must contain a large number of double forms and, 
should give condensation products. The author considers that from 
ver}" different complex organic compiunds, by the splitting off of coater, 
and condensation, similarly constituted substances can be obtained, 
and hence, that humic acid can be obtained from many widely differ- 
ing substances. Author. 

Methods of Estimation of Phosphoric Acid in Soils. 

SCHTSCHBFOXOWSKY, A. Zur Ivletliodik der Bestiiuiniiug des Phosphor- 
sauregehaltes im Boden. Engelkavdt’s Versiwhssiaiion, No. 2. 

The SoxxKNSCHEix method for phosphoric acid estimation in soils 
so largely used by agricultural chemists, is nnsuitable fox two reasons . 
Firstly, its use in volumetric analysis is vei}^ inconvenient, and secondly 
it does not ^deld sufficiently accurate results, because the treatment of 
the soil with the common acids — H0SO4 and PINO3 — introduces im- 
purities. 

The purpose of this work was to find a method w^hich would 5ieM, 
in volumetric analysis, better results than SonnexschE'Ik’s method and 
after a large number of experiments this was found in Niessex's meth- 
od. The phosphate in the soil is precipitated once with a molybdate 
solution and after dissolving in standard caustic potash ' solution, the 
solution thus obtained is titrated with H.SO^. But, since the solution 
must be pure, an attempt wes made to oxidise and dissolve the phos- 
phate by first treating every 10 gm. of soil with 50 cc., or more, of o.iN. 
permanganate solution, acidified with sulphuric acid, and then boiling 
for half an hour. The residue left in the permanganate is then decom- 
posed with oxalic acid and the solution diluted with water to 250 cc. 
For the phosphate estimation by NmssEN‘'s method 50 cc. of solution 
are taken. Author. 


On the Adsorpti„oii of FzOs by Soils. 

SOKOEOW, A. Ueber die Adsorption des F, O- durch den Boden. ■ Engei 
hardfsche V ersmhsiation^ No. 2. 

The author estimated the adsorption of in' relation to the aniotmt 
of 'combined lime. For that purpose he increased .the lime content an : 
then displaced it byNH4.' 100 gm. absolute^ dry soil contained in tngm. : 

ComlSmed ,lime Adsorbed PjOa 


Original soil 

Soil treated wItJi CaCls 


34 1 

609 


» ' ®' » NH4 Cl 


II 


,7 - — ’ a4§k wg . 


Author. 


41 1 
5S8 
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Tiie Origin of Alkaline Soils (from tlie Riissfaii). 

ViI,EXSK\A La Pedolvgie, 36-5S pp„ 1924, 

Alkali soils differ from acid soils hy the fact that their upper sur- 
faces show an almost complete absence of easily soluble salts, while 
deeper down is a solid surface nearh' impermeable to w-ater. Below this 
surface are found BlaCb Na2S04 and Xa2C03- From his investigatioris 
and studies, the author arrives ■ at the following conclusions : The 
salt soils wrere formed in those places where the ground wa.tet through 
capillar}' attraction reached the upper soil surface and evaporated. Al- 
kali soils were formed from the salt soils when rain-water again reached 
the lower layers and washed out the salts. They then affected the 
undersoil. This theory agrees wdth the view^s of geologists on the 
question of climate after the ice-age. According to those vieivs the 
then higher temperatures brought about the formation of deserts and 
hence also of salt soils further North, which soils were later by the 
above process converted into alkaline soils. 

Salt Soils^ their Origin, Composition and Methods of Improvement 

(from the Russian). 

ViuEnsky, (New Village), Moscow, 153 pages, 1924. 

This work deals with the Russian salt soils of the region of the lovrer 
Volga and distinguishes betw'een w'astes and half w^astes, the dry 
steppes and black-earth, the forest steppes and forest zones. The author 
has carried out analyses of all these different types and of samples taken 
from different depths, and made also both total analyses as well as 
analyses of w-ater and hydrochloric acid extracts. In the next chapter, 
in greater detail, the ffora of the salt soils is dealt with and an interest- 
ing table is given showingwrhat salt concentrations of NaCl, Na2S04, 
NagCOg, NaHCOg and MgI04 different cultivated plants can toler- 
ate. Then follows a chapter on the origin of the salt soils and their 
place in the general soil classification, and it is shown that there exists 
no sharp line of demarcation between salt soils and alkaline soils. In 
conclusion the author points out the importance of salt soil investigations 
on the general question of the histor}^ of the earth in the post-glacial 
period. 

The Importance of Gypsum in Agriculture (from Latvian). 

Vmxs, J. (WiTvx, J.). Riga, pp. 44, 1925. 

' The author draws attention to the very numerous gypsum depos- ' 
its iound in Latvia. They are found in the Devonian loam deposits, 
and 'in some ■ places reach a, thickness of 3-4 metres. In some places the 
deposits are found almost on the surface. , The water of many' springs 
'contains dissoK^ed gypsum. Thus for example, the ■main springs at' Eem- 
mem jield ‘ annually about 700 cc. of dissolved gypsum, and the whole 
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neigliboiiiliocci ol Kemmem yields about 2000 cubic metres. Even 
tlie sea at Keiiinierii is tichex in g^-psiim than aiijrwliere else in the 
Baltic. 

The anther discusses the questions of fertility and of exliaiistioii 
of the soil, the craestion of the profitable and unprofitable years on dif- 
ferent soils in the temperate climatic zone, and arrives at the concitt- 
sioii that in the temperate zone the coagulation of the fine soil iDrodiicts 
under the innuence of electrolysis is of pararxiotint importance. 

The soils in the temperate zone contain usually only inappreciable 
amounts of divalent cations. Rich crops are obtained especialh’ after 
severe winters, when the soil gets frozen through, or in in dri' summers. 
The coagiiiatiiig capacity of the divalent cations must be increased by 
the frost and by the dryness. The unprofitable 3 ears are a cciiinion 
experience on acid podsol soils and are due to a lack of divalent cations 
(particularly of Ca). But' unprofitable jeears occur also on neutral soils, 
when the soil has not been maiiiiied for several \’'ears In succession, when 
the amount of precipitation w'as considerable and when no freezing through 
or drying out of the soil has taken place. To illustrate his statements 
the author gives several examples w'hich show’ an increase in the degree 
of dispersion produced by precipitation. From this point of view* guii- 
sum is an important and a cheap means for keeping the fine soil particles' 
in a state of coagulation. According to the author, i part of gypsum 
to ' 10 000 parts of wnter suffices to bring about a settling of the fine par- 
ticles of a soil ill 24 hours, w'Mle a 3-4 times stronger concentration is 
necessary to cause the settling of the fine particles of a more acid soil. 

The author next considers sulphur as a plant food and the (luan- 
titles of sulphur ivMch are supplied to the soil by the atmosphere and' 
through dung manuring. Hence he concludes that' sulpliiir ma}’* be 
present in podsol soils in minimum quantities even without their being 
manured with superphosphate, especially if it is cultivated with hoed 
crops or Papilionaceae. Also in these cases g^q^sum nia\’ be of import- 
ance. Finally, lie points out the importance of gi'psum as a means of 
removing the alkaline reaction of a soil caused by the presence in it of, 
sodium and potassium carbonate. This was knowm for a long time in 
the case of solonetz' S'oils, but it is of special importance in glei- and 
podsol soils, where excessive liming gives negative results. The author 
mentions the ti’pes of soil on which the experiments with g^qisum 
should be tried, and assumes that the doses of phosphoric acid fertilisers, 
could have been diminished if gypsum had been used. 

In the opinion of the author, g\’psum should 'be of great import- 
ance in the case of loaim^ soils when potatoes, r^’e and certain 'tjp'cs of 
hoed crops, which require loose soils, are cultivated on them. Certain 
experiments with clover have' shown that when using gr’psitni in ' the 
case of heavy very acid soils, the amotmt of phosphoric acid, present 
moLV be a minimum. The use of gypsum in the' case of clover on light, 
aci'd soils, which are available for the deeply rooted plants have yielded 
very good results. ■ ' , ' 

T. Frey”.' 
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Tile Friiicipai Piiasss of the Podsol- Forming Process. — • II. Tlie 
Fertiiltj? of tlie Soil in its Relations to Soil Acidity, 

(A sutmnaty of some soil investigations in Latvia). 

WiTxS, J. An address given at tlie IV Intemational Soil Science 
Congress, Romey 1934, pp. 32, illustrated, Riga, 1924. 

I. Tlie author considers briefiy the phases of podsol formation in 
Latvia, and the subsoils, and di£rerent heights of the ground water level. 
With regard to the ground water the author distinguishes three cases 

(1) where the water level lies very deep ; (2) where water level lies near 
the upper surface (3) wheie the rvater passes to the upper surface. In 
the first case the author considers in greater detail the soil development 
on the following subsoils (i) loams with 20 ®.'o CaCOg, silt content 20- 
30 % ; (2 ) sandy loams with about 10-15 % CaCOs and about 10-20 % 
silt, (3) niotaine detritus with high CaC03 content ; (4) Sand. In the 
second case he deals in detail with soils whose subsoil is (i) marl-clay, 

(2) sand. For the third case the formation of the diilerent deposits 
is closel}" dependent on,.' and is characterised by the composition of the 
ground water. xAil the cases mentioned are illustrated by soil sections. 

II. The second part is a brief summary of the principal conclusions 
arrived at by the author in his second work (see J. Yituvs (J. Wityn) 

Tfe richess timd the Fertility of Soils Riga, 1924). L. FrBy. 

Soils and Vegetation. 

The Influence ei Titanium on Plant Production. 

Buaxck, B. and AnrEX% F. Bin Beitrag zur Frage iiacli der Binwirkung 
des Titans aiif die Pfianzenproduktion. Journal jiir Landtuirisckafi, 72, Ho. 2, 
p, 103, 1924, 

The authors tested the results obtained by Antonin Nesiec and 
Vacxav kas, who obtained by the use of Titanium a considerable increase 
in the jdelds of mustard, peas and lucerne, and who therefore ascribed 
to it specific functions in the process of assimilation. Increasing ad- 
mixtures of Titanium to the fertilisers gave increasing 5delds and a max- 
imum >deld was obtained on addition of 0.5 gm. of sodium titanate. 
Bianck: and AutEN were unable, with the same experimental arrange- 
ment, to confirm the above results, and even , the ' application of colori- 
metric methods did not show that any ascertainable amounts ■of Tita- 
nium had been taken up by the plants. , Ho secondary effects could 
also be shown, hence they conclude that Titanium, at least in the form 
of sodium 'tit anate, has no influence on 'the production of 'plants, 

Hiexas. 

' A Plant Test with 'AsaM-Promoioid 

' Bianck: , B. 'and Alien, F. Bin Vegetationsversucli mit « AsaM-Promo- 
Journal fur Landmirischaft, 72,' Ho. 3, p, 139, 1924. 

' :The ■authors" have made pot ,'testS' with this preparation which is an 
artificially prepared pro'duct and ' consists probably of a magnesium com- 
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potmd coiitaiiimg also silicic acid, the action of wMcli seems to be ca* 
tal}i;ic. To the soil fertiliser were added three known and increasing 
amounts of '' Promoloid which resulted in increasing \delds of grain, 
but no increased yield of straw ; the total crop was not increased. The 
authors intend to test these results in actual practice. Kikxas* 

Experiments on the Disintegrating Effect of Liquid Manure on the' 
Mneral Components of the Soil. 

Bcaxck, 15 . and AuXEx, E. Versuche mit Jauchedrill bei Hafer iiber den 
aufscliliessendeii Slnfiiiss des Jauche auf die jJiIineraibestaudteile des Eodens. 
JourKal iiiF Landwirtschaft^ iS, Xo. 3, p. 129, 1924. 

The application of the Puath liquid manure treatment in the 
case of raps had a much better effect than the ordinary application of 
liquid manure. Repeated experiments in the case of oats prove that 
the liquid manure treatment will not bring about an action similar to 
that of either nitrate of soda or of ammonium sulphate. However, other 
expsrimsiits with fresh pig urine on loamy soils indicate that a solvent 
action on the mineral components of the soil mB.y be attributed to li- 
quid manure. NiSLxts. 

Tile Effect of Zeotokol (Ground Doierite) on Plant Production. 

BXAXCk:, B. and AnXEX, B. Zur Wirkimg des Zeotokols. Journal filr 
Laudmirischafi, 72, Xo, 3, p. 146, 1924. 

In 24 zinc vessels, tests w-ere made with Zeotokol on three different 
soils, maize being selected as the experimental plant. The effect of Zeo- 
tokol on the dry substance was somewhat unfavourable, while its in- 
fluence on account of its supposed colloidal properties was noticeable. 
Hence the authors conclude that this preparation is of no value. 

Nikxas. 

The Effect of Depth of Covering on the Sprouting and Early Deveiop- 
inent of Pine (PIis&s sylvesiris) Seed* 

Dengeer, a. (Researches from the MoUer Institute of the Foxestry High- 
School, Bberswalde). Zeitschrift fur Forst- und Jagdwesen, Year 57, pp. 385- 
468, 4 tables and 10 illustrations. 

The following is a summary of the chief results:' 

The sprouting numbers decrease with increasing depth of covering 
in the case, of att soils ; 0.5-1 cm. of covering depth 'found to be the 'most 
favourable. The time necessai}^ ■ for sprouting increases with increas- 
ing covering depth and with the soil hardness. The percentage decrease 
of germintion is especially marked in depths' above 2 cms. The depth 
'of covering determines the "type, of 'sprouting. Four t5q>es of sprouting 
can be distinguished : 

(i) Hook type; '{2) , claw, type; {3)' etiolated, stunted, forms,; 
(4) Miled. ■ ■ ■ ■ Grosskoff* 
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Ittvestigatioiis on the Acidity of Brandenbiir^ian Beech and Scots 
Pine (Pmas Sylvesiris) Habitats, taking Typical Habitat Growths 
as a Standard, 

HARX:^iANN, P. K. IJntersuchungen zur Azlditat markisclier ICiefarn™ tinci 
Buclienstandorte iiater Beriicksichtigurig typsischet Standortsgewaclise ais 
Weisei% ZeiiscJr/iii HU' Forst'’ imd Jagdzjesen, Year 575 pp. 32.1-350. 

The author has rendered service in showing the relation of soil acid- 
it'3’ to the different floral habitat (arranged mainh" according to Ca- 
jaxdkr) . 

From the large, partly graphic tables it is evident that the habitat 
growths, beginning with the most acid heather (Ph -4 and under) to sw^eet 
grass (?s -7 and over) which prefers a neutral reaction, extend within 
fairly wide acidit}" limits, but that their optima are found within nar- 
roiver and narrower limits. The same is true of the beech, although 
its optimum lies within much wider acidity limits, more towards the 
neutral side. On the other hand the Scots pine occupies a region w^hich 
extends from alkaline to a ver}’ marked acidic reaction and its optima 
are found to occup}" similar, fairlr” wide regions. The titrational acid- 
ity was determined by the Daikahara method ; the Ph values w^ere de- 
termined hy the method of GiLi3SPra. using different indicators, and 
b}’- the method of ^ Wherry using a general indicator. In the Ph de- 
terminations special attention wms paid to the root depths. 

Grossxore. 

The Development of Roots of Different Potato Varieties as shown 
at the Gottingen Experimental Station. 

KrASEXEs, 0. Wurzelentwicklung verscMedener Kartoffelsarten nach 
den Verhaltnissen des Gottinger Versuchsfeldes. Jciurml fur Lamlwirischaft, 
72,, Xos. 1-2, 1924. 

The author discusses the scanty literature on the subject, and, 
since the development of roots is conditioned to a large extent on the 
physical and chemical properties of the soil, he then describes the pro- 
perties of the soil of the Gottingen Experimental Station. A descrip- 
tion is given of the method of investigation as applied to four different 
potato varieties, ' The number of both primaiy'^ and secondary roots 
was ascertained, their length, depth of penetration, lateral expansion 
and water content. It is of interest to note that both the field-plants 
and the pot-plants had the same number of roots. The author could 
not confirm the conclusions arrived at by Seeehorst and Kraus that 
the 'worm holes do not influence the depth of penetration of the roots of 
a plant,, but is inclined' to support the opposite view of Jensen. , From 
Ms work he ''concluded, that the potato, like all other plants, in the de- 
velopment of its roots,' attempts to develop a definite plan as it does in 
the development of its 'aerial part. ■ 'He 'shows also that the roots of the 
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four potato varieties investigated, even witkont lnpms> penetrate to a 
depth of 120 cm. The lateral roots seek especiall}'- the upper soil layers, 
v:hich are the most favourable for their development. The upipei roots 
have a specihc function still unknown to us. 

XmAS. 

The Fertilisation of Pasture by Liquid Manure, with Relation to the 
Utilisation of the Nitrogen of Liquid Alanure for Green Fodder 
Production. 

LiECHl'l., P. and Rixtkr, B. Ueber die Wesetidiiiigiing init Giille. Land* 
wiy^schaf:Iiches Juk-rbuch dt^'' Scku'eic, Vol. 35. p. i, 1921. 

The authors have studied a problem of paramount importance for 
the Swiss agricultural industry. The first point to settle was to find 
the most suitable year!}’ application of liquid maiiuie for a soil. A light, 
to medium heav3u lime-deficient, sandy soil, was divided into a nitnibei, 
of meadow plots each of an area of 50 sq. metres and each manured. , 
The exhaustive restdts are arranged in 13 tables, each table of several 
pages, and the following are the main conclusions : 

fi) In a liquid manure fertilisation of grassland only larger amounts 
of manure give a good jdeld of nitrogen, smaller amounts, even if repeat- 
ed several times, give comparatively high losses of the nitrogen by eva- 
poration. 

(2) When using large amounts of liquid manure large amounts of 
lime also reach the soil, but these can only be utilised if at the same time 
large quantities of phosphatic manure are suppjlied. 

(3) Large amounts of liquid manure produce a lime-deficient fod- 
der, and this mifavoitrable action of the manure can be counteracted 
by a heatw application of lime. 

(4) Liming of the soil brings about both an improvement in the 
quality of the fodder and an increase in the crop. 

(5) Potassium phosphate manuring alone, resulted always in 
diminished crop, but potassium phosphate and liquid manure gave an 
increased yield, 

(6) Each addition of fertiliser brings about a simplification in the 
botanical constituents, the clover varieties are repressed, but the albu- 
min content of the fodder- does ■ not suffer. 

(7 Fertiliser conditions or weathering conditions influence the 
water , content of the grass but little; the grass. has ' the lowest rrater 
content on unfertilised plots. 

(8) Non-nitrogenous fertilisers give a grass of better quality, but 
nitrogen containing fertilisers give a much heavier crop. The profits from 
nitrogenous manuring ate considerable. ■ 

(9) If it is not possible to apph^ a nitrogenous fertiliser, a high 
nitrogen crop can be obtained b}^ a simple potassium phosphate manur- 
ing. In these experiments, the crop per hectare per year was 40-200 kg. 
on noii-Hmed plots and 70-230 kg. on .limed plots. 

' Gessxes. V 
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Ttie Iiiflueace of Climate and Soil on Plant Life. 

Lundegabdh, a. Klitaa unci Boden in ilirer Wirkung, aiil das Pflanzeii- 
ieben. 113 figures and 2 diarts, pp. 319. Publisher Gustav Fischer, Jena, 1925. 

This book originated from a series of lectures delivered by the author 
in the winter 1923-24 at the University of Briinn. It gives an exhaus- 
tive review of the Science of ecologrr and of causal plant geography, and 
described the author's investigations and the results of experimental 
work carried out at the ecological station '' Hallands Vadero " (Swe- 
den) established b^^ the author. The various problems are studied from 
a ph3"siological standpoint, ^nd the author attempts to formulate cer- 
tain general physiological laws, es|3ecially the la'w of the relativity of 
factor action. 

It is impossible to render full justice to this exhaustive book in a 
short space. After a historical introduction the principal chapters deal 
with the factors of light, temperature, urater, the soil according to its 
structure and general ecological properties, the ph5"sical character and 
the vptilaticn of the soil, the chemical factors of* the soil, the micro- 
organisms of the soil, the carbonic-acid factor, the main principle of ex- 
perimental ecological investigation. Each one of these chapters is sub- 
divided into a large number of sections. 

The criticism of a scientific work, like the present, cannot and 
must not hav'e for its object the picking out, from the whole mass of 
material, of one or other view of the author with ivliich one does not 
agree ; on the contrary such a w’-ork must be looked upon as a whole. 
Taking that view, it may be concluded that this is a w^oik of great scien- 
tific value, which should not be missing from the library of anj" soil- 
science, geographical, botanical or other Institute, The whole book, 
and also the illustratious and figures are excellent. 

SCHIJCHT. 

The Afforestation of Calcareous Soils especially by the Speckled Aider 

and the Black Spruce, in the Forest District of Gdttlngen. 

Stassex and Beijrisch. Tiber Aufiorstungen ueber Kalkodland. Zeitchrift 
juf Fofsi'- and Jagdwesen. Year 57. pp. 483-494. 

From the chemical part of the paper, particularly from the data re- 
lating to the hydrochloric acid soil extracts, the following conclusion 
can te drawn that, the soils covered by the speckled alder are much rich- 
er in nitrogen than , those covered by the black spruce. These results 
probably have some relation to the wefi known fact of the enrichement 
of the alders in nitrogen by nodule bacteria, and it is of interest to have 
'^some quantitative results. Amongst the nitrogen .data given are the 
foItowiBg:: 
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Grosskopf. 


Tlie Fertility of the Soil in Relation to Soil Acidity'. 

ViTiNS, J. (WiTYN, J.), Riga, 1924, pp. So. (Latvian). 

The author discusses the importance in the growth of plants, of 
the factors, air, water and mineral foodstufe. As a result of numerous in- 
vestigations he concludes that these factors by changing the reaction 
character of the soil from neutral to acid, impair the grovlh conditions 
of the plant. Thus, e.g. the minimum water capacity ('Kossoivitsch) 
of “ podsol '' upper layers is much smaEer than the minimiini water ca- 
pacity of the lower layers. The minimum W'ater capacity of veiy- fine 
gi'ained “ Gleys '' was only 30 %, while the minimum water capacity 
of the very loose marl was, in one case, as high as 46 Also, the capill- 
ary water rise in podsol layers is smaller even than the rise in the 
-case of the ver}- finely grained marl-loams. Plants suffer from a wa- 
ter shortage mostly when growing on podsol soils, when the latter be- 
come acidic. The acid reaction of the soil injures particular!}’ the abil- 
it}^ of' the plant to utilise phosphoric acid and nitrogen, as Gebroiz 
proved again and again in his plant experiments. Numerous field ex- 
periments show that the -Latvian soils contain only minimum quantities 
of phosphoric acid and nitrogen and the main cause is the lime shoit- 
tage. The acid soils contain larger quantities of difficultly decompos- 
able organic substances andof phosphoric acid than those soils, wMch, 
formerly strongly acid lost their acidity through cultivation. The author 
mentions several very fertile soils which at present contain only .0.03- 
O-.05 yg of P2O5 and which without any phosphoric acid fertiliser what- 
soever give very high jdelds, although the very same soils were previously 
strongly acid. In the acid soils the P2O5 nontent is o.'i-o.a %. 

The absorption also is impaired in acid soils, , as nan be seen best 
in the so called " Gley ” soils rich ' in lime. In the case of these soils 
also, cases are known in which liming causes an improved utilisation ' of 
potassium (as determined by the grain weight 'without lime fertiliser). 

The author mentions' gypsum as the cheapest source of sulphur. 
'It is probable that podsol soils suffer 'from a sulphur deficiency, since 
cases are known where superphosphate fertilisers gave much better xer 
suits than basic,. slag,- although the investigated soils belonged, to that 
type on which cnide phosphates act very beneficiently. 
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111 the opinion of the author the so-called '' active '' acidity can 
impair the growth of a plant only to a very slight extent and only when 
it is growing on a light, lime-deficient soil. The lime content of heaw 
soils and of low moors is relatively high and hence their active acidity 
cannot he ver}’ high Cbiifier action). Hovrevei, on these soils the roots 
of plants suffer from a nitrogen deficiency, even when the soil shows a 
low acidity. The author concludes that the yield from a plant is not 
determined b}" the abundance of food material in the soil, but by the 
ph\'sical and chemical properties of the soil. The same conditions de- 
termine the amounts of fertilisers required. To secure better crops from 
poor soils special attention must be paid to liming. By diminishing 
acidity of these poor soils and even with the same quantities of fertilisers 
the crops can be increased from two to five times. 

T. Frey. 

The DecEne in Growth of Fines in the and Lower Levels of the 

State Forests of Saxony. 

Wiedemann. Lb Ziiwaclisrlickgang iind Wachstunisstockung der Fichte 
in. den mittleren und unteren Hoheniagen der saclisisclien Staakforstexi. 
Akadanisclie Buchiiandlung W. Laux. TiiarandL 1925. 

The book is subdivided into three main sections and deals with 
the causes, of the decline in growth of the pine, its relation to weather- 
ing, andfitially with the means to overcome the stoppage of growth. The 
bock is subdivided into the following sections : 

. 4 . The causes of the growth decline in the Saxonian pine forests, 
(i) The proof of a growth decline ; (2} the growth stoppage in the 
investigated region ; ( 3 ) climatic causes of the growth decline ; (4) changes 
in the soil conditions and the humus layer ; (5) other injiirioiis causes. 

B. Single investigations, (i) The sensitiveness to drxmess of other 
wood varieties ; (2) The growth of pines in the period 1911-22, and 
weathering. 

C. The experiments in Saxony on overcoming the decline in growth 
of pines, (i) General. (2) Precautions taken by the felling authorities in 
Saxony. (3) Other curative measures. Conclusions. 

, L. G 

Regional Soil Science. 

Analyses of Soil Types of Troup County. 

Bulletin of iks Georgia State College of Agnculi'ure, Vol, IV, ’ Ko. 2, 
pp. 28. Athens. Georgia, 1915. 

The soils of Troup County belong w^holly to the Piedmont Plateau. 
The following types ' of soils occur: sandy loams of the Durham, 
Co,iagaree and Cecil series, and loams and days ; of the "Cecil, Touisa, 
IrdeU, Congaree and Altavista series. Food material and acid analyses 
were made of all soils. , ■ 

'HELLMERS. , 
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Analyses of Solis of Doiigertliy Goimt^c 

Bidleiin of the Georgia State College of Ag: Vol. 5, No. 17* pp. 37, 

3 illiistratioiis. Atliens, Georgia. 1919. 

Doiigertliy Count 3^ lies in the coastal plain. Only a nar- 

row strip in the East belongs to the Gre\" Sand}" Eoam division and the 
rest belcjngs to the Red Belt. The soil is composed of the gravel and 
sandy loams of the Greenville, Orangeburg, Tiitoii, cAorfolk, Sesquehanna, 
Grad}", Cahaba and Thompson series, of the sands of the Norfolk series 
and of the clays of the Greenville and Grady series. In addition are 
found large swamps, especially along the Coolewahee river and the Chic- 
kasawiiaciee river. The soils of these swamps are coloured black 
large masses of organic matter to a depth of 9-12 inches. In appended 
tables are given the results of food material analyses cl' all soils. 

liELLilERS. 

Analyses of Soils of Polk County. 

BuUelin of the Geo-igia Stale College of Agnculture, Vol, 5, No. iS pp. 55, 
figs. 5. Athens^ Georgia, 1924. 

The greater ^ part of the soil of the Polk Courit2C belongs scientific- 
ally to the limestone valleys of the north-W'est of Georgia, a small part 
in t.he East belongs to the Appalachian's and a part in the South to the. 
Piedmont-Plateau. Among its soils the Talladega series are represent- 
ed by shale, gravel and clay limes, the Eouisa series by gravel and fine 
sandy loams, the York series b}^ loam, .the Decatur series b}' clay and 
stoney loams, the Hagerstowm series by gravel, fine sandy and ordinary 
loam, the Clatcksville series by stoney, gravel and ordinary loam, the 
Colbert series by fine sandy loam, and the Christian, Arniichee, De Kalb, 
Hanceville, Elk, Holston, Huntington and Gongaree series by gravel, 
stoney and sandy loams. In appended tables are given the results of 
plant food material analyses of these soils, together wdth the results of 
acid analyses. 

Hellmhrs. 

Analyses of Soil of Jasper County. 

B'uUeiin of the Georgia State College of Agnculmfe^ Vol. 7, No. 6, pp. 46, 
plates 3. iitliens, Georgia# 1918. 

The soils of the Jasper county belong wholly to the Piedmont Pla- 
teau type. Among the soils are , represented the Davidson series by 
loam,' the Cecil series by stoney-sandy loam, sandy loam and sandy-clay 
loam, the Durham, Appling and Wilkes series, by sandy loam, the De 
Raib series by stony-sandy loam,, the Douisa series by clay loam, the 
Molena series by sandy loam and the Congaree series by fine sandy loam 
'and slixny-clay loam. All soils were examined for plant food material con- 
tent and acidity. , ' ■ ' ' 


Heelacers. 
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ABalyses of Soils of Crisp Comity, 

BiiUeliu cf ihc Ge^T^gia State College of AgricuUure, VoL 8, No. 3^ pp. 30, 
2 map. plates 3. Atliens, Georgia, 1919. 

Crisp Cotiiit3' belongs wboHy to the coastal plain. The main part 
of' its soil belong to Grey Sandy Loam, a snb-dmsion of the coastal plain, 
and only a narrow strip in the West belongs to the Red Belt. The Nor- 
folk and the Tifton series are represented hy sand and sand}’ loam, and 
the Greeiimlle and Orangeburg series are represented by sand}’ loam. 
The Austoii series is represented by loam}’ sand and sandy loam, the 
Sesquchanna, Plummer and Grady series are represented by sandy loam, 
the Kaliiiia and Myatt series by fine sandy loam and the Congaree se- 
ries by silt loam. Appended tables give the potash, phosphoric acid, 
nitrogen and-linie content of these soils as well as the results of acid ana- 
lyses. Hellmers. 


Analyses of Soils of Fierce County. 

B^dledn of tke Georgia State College of Agriculture, Vol. IX, No, 9, pp. 36, 
I map, 3 plates. Athens, Georg? a, 1921. 

, Pierce County^ lies wholly in the region of soils of the coastal' plain. 
The soils in the north-west belong to the Grey Sandy 'Loams t}’pe, the 
lemaining soils belong to the '' Flatwcod t}rpe. Sands are found in 
the Norfolk, Plummer, Blanton and Leon series and sandy loams in the 
above mentioned series and also in the Myatt, Kalniia, Susquehanna 
and Tifton series. Besides these soils large tracts of the County are 
occupied by swamps, esp>ecially along the rivers. Appended are the re- 
sults of food material and acidity analyses of all soils except the swamps. 

'HELL:nERS. 


^Analyses of Soils of Wilkes County. 

B'uUeiin of the Georgia State College of Agriculture. Vol. IX, No. 10, pp. 39. 
plates 2. Athens, Georgia, 1920, ■ 

,Ail soils of the Wilkes County belong to the Piedmont Plateau type. 
The Cecil series is represented by sand}' and stonsy loams and clays, 
the Appling series is represented by sandy loams and the Congaree se- 
ries by sandy and clay loams. All soils w'ere analysed as to their po- 
tash, phosphoric acid, nitrogen and lime contents and also a determin- 
ation of the acidit}’ of each soil was carried out. HELLivtERS. 

Analyses of SoEs of Floyd County. 

Bulletin of ike Georgia State College of Agncuiture, VoL XI, No. 15, pp. 70, 

' Athens, 'Georgia^ 1923. 

' Floyd ,:Coiinty lies wholly in the region of limestone valleys. The 
soil 'Consists .mainly of loams. ' Clay loams are represented by the De-" 
catax, Hagerstown, ' Frederick, ' Christian, MonteraUo, Greenville and 
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Camberlaiid series, wliile gravel and stony loams are represented by 
tlie Hir.itingtoi:, Jefferson, Allen, Xorioli:, Oreenville, Hance\ille, Be 
Idalb, Sriackelton, blonterallo, Frederick and Clarcksville series. Fine 
sandy Irarms are found in almost even* one of tlie abo\’e mentioned se- 
ries. In tlie noilheii}' and nortli-westerly par^s are fonmd in addition 
pure stovro soils. Appended are results of plant food material analyses 
cf all the above soils. , Heieehss. 

A'HEilyses of Soils of Burke Goimty. 

iSt'A::;: cf the Geo gia Stale College of Agricultui'e, Yol. XIII, X'o. 5„ 
r.p. 1 map, 2 plates. Atliens, Georgia, 1922. 

The soil of Burke County in its greater part belongs geologicaEy 
to tbe coastal plain. On!}’ tke most noitlierbr point belongs to the Pied- 
mont Plateau. Tlie soils of the coastal plairx are in the north, the Red 
Belt soils aind in the South Gre}’ Sandy Loams. The varieties of sands 
found belong to the Norfolk, Austen and Kalmia series, V’hile ,the sandy 
loams are retireseiited by the above inenticned three series, together with 
the Tipton, Orangeburg, Green\dlle, Susquehanna, Grady, Kalmia, Leaf 
and Hyatt series. ' A fine sandy loam of the Congaiee series is also found. 
Along th rivers and brooks are found swamps. A series of tables gives 
the results of food material analyses of the above soils. 

Heelsibrs. 


The Upper Rock Strata of WMte-Russia. 

AfaxasiEW, J, Mem. de rinstitat agyonomiqiie d Gorky, Vol. II, pp. 140- 
154- Gorky, 1924. 

General sun^ey of the rock strata; 

(i) Upper beds composed of diiterent ti.'pes of I'ocks : siliceous 
or non-siliceous sands (i metre), loamy sand (Latwla) — i metre; coarse- 
sandy loam (i metre); loess-sandy loam (30 cms.-i metre); loess 
(10 metres) ; loams free of siliceous material (up to 0.5 metre). 

{2) Mddie bed: Sand, free from pebbles, coarsely stratified (from 
10 cins.-i metre). 

(3) Low^er bed: Moraines, 'the upper layers of which are usually 
an accumulation of siliceous detritus; in loess regions, homwer, they 
contain hiimus' metre). In the latitude of Gorky’’ there are found 

trEO horizontal strata of moraines, but in the neighbourhood of Wilabsk 
there are three strata, separated from each other by la5'eis of sand 
(12-15 metres thick). 

The soil forming layers consists of allu%rium which overlies the mo- 
raines. From these alluvium deposits depend the different horizontal 
layers, the properties of the ■different soil varieties and the division into 
principal agricultural regions. 

Ail strata overlying the moraines are regarded as products separated 
from the moraines by the; glacier waters of the regions. 

'Emdently the glacier streams, like the' rivers of the present day. 
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separated out the material and deposited and ' accumulated it on the 
extensive and very varied iiioraiiie beds, adjusting themselves naturally 
to the topographic and hypsometric conditions of that time. 

However, to get a clear picture of the w'hole process of deposition 
w^e must take into account the various, chionologicall}^ -separated,' rock 
beds of the diSerent periods, as the^- correspond to the separate and con- 
secpierit stages of the glacial period. In this respect w'e can distinguish 
the following important stages : 

After the deposition of the upper , la5’ers of the moraines there foi- 
low’ed in the latitude of Gorky, just as on the high plateau, a statioiiaiy 
period with predominating damp conditions. Then there w-eie formed 
on the iip]>er surface of the moraines, humus containing sw'ampy soils, 
and ill the low- lands between them peaty masses. In louder lying dis- 
tricts no traces of this stage have been presented. 

Hext foiiow^ed a general rock foimiiig period, the so-called allmial- 
sea period, when a certain amount of rock wms deposited ; on higher 
hing flat parts loess and sandy soils of a loess character and in low’er l^ing 
areas, sandy pebble varieties. 

The next period is connected with the appearance of the last ice- 
period, which ended in the north-westerly parts of White-Rnssia and left 
behind beds of end-moraines together with the acconipaiiiing deposits. 
The other parts of WTiite-Russia were at the same period subject to the 
action of glacier r?ater. This action was of a twofold character, both 
erosive and acciiiiiulative. 

The last of the retreating ice-masses have left behind traces, partic- 
ularly on louder lying parts, of sand}" strips of old alluvium. 

The beginning of the agricultural period, when sands in the form of 
hills' and dunes appeared, has been characterised by the wearing away 
and consequent removal of the sandy deposits. In regions with soils 
of a fine-grained character, however, especially in those with soils of a 
loess tttpe the erosion processes have been continued even to the present 
time. Author. 

The Soil Division of South-Eastern Russia. 

Guixka, K. (Rostov-on-tlie-Don}, pp, 1-7, 1924. 

' The author subdivides south-eastern Russia into the following re- 
gions : 

(1) The region of ordinary black-earths (the northern part of the 
Don territor}" and perhaps the southwvestem parts of the District of 
Stavropol), 

(2) The region of souihern black-earths (the middle parts of the 
Don territory and the north-eastern parts of the District of Stavropol). 

(3) The region of the Azov and of the Lower Caucasian black- 
earths (the south-western parts of the Don territ'ory, the main parts 
of the Kuban territorrt, ^ a large part of the District of ■ Stavropol and part 
of the Xerska^^a 

(4) ' The ' region of chestmii' coloured soils (the south-eastern parts 
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of tlie Don territory, tlie northern and tlie middle parts of the District 
of Astrakhan and the Gonernnient oi Stavropol near hlatysch). 

:5:i The region of f/oan soils Ahe limestone quarries of As- 

;;6} Foothills vrith podsol soils dov'er Caucasus;. AvTHon. 

The Soil of the Sirghis Republic. 

GimncA, Id. pp. 1-S5. Orenburg. 1923. 

After a short historical introduction on the data obtained by the 
scientidc soil investigations of the Ehrghis Republic, the author gives 
descriTDtic)!! of tlie soils and characterises, mon)holo,gicalI}’ and cliemic- 
ally the local black-earth, chestnut, coloured soils, Soloiietz and Soloiit- 
schak soils, Avteor, 

Chemical Characteristics of the Loess of the Former Clierson Province. 

ICrokos, W, PrGceediiigs cf the Scieniifx Research Instiinte of Gdesss, 
VoL I, Aiigust-October, Xo. lo-ii, pp. 1-17, 1924. 

In the folloudng report are given the humus CO:. SiO. content 
of the diSereiit loess varieties and of the moraines. 

The loess is poor in huratis with the exception of the soil surface. 
Its content varies between tenths and ' hundredths of one per cent, but 
sometiiiies is nil. The fossil soil contains little humus. The first up- 
per layer of fossil soil, contains 10-0.7S the second layer 0.33-0.45 %, 
and the third 0.62 

The low humus content is explained by later decomposition pro- 
cesses. 

The carbonate levels of the fossil soils show an increasing CO^ con- 
tent. Considerable variations are found in the SiO^ content, from, 63.35 % 
to S4.56 % in the case of the second loess tv^pe, which is the most sand}E 
All loess la3"ers get less and less sandy as the distance increases from the 
Dnieper. In the same geological section the loess and the moraine cannot 
be distinguished from each other by the SiO. ^ estimation. This indicates 
a close connection between the loess and the moraine deposits. 

Each loess variety- is related to the corresponding glacial epoch, 
and the four loess varieties of the Chetson Government indicate four 
glaciations on the Russian plain. 

The loess of wind-borne origin could not have been formed dur- 
ing the glacial retreat, since the first, or uppermost loess variety is sep- 
arated, from the moraines 'U fossil soil. The second loess variety 
hdiig uiideraeatli the moraine cannot be separated from its fossil soil. 
The loess may have been formed in the second half of a glaciation period, 
or during' its stationaiy.’' state, as a result of ,the deterioration 'of its 
fluvo-glaciai' deposits. ; ■ ■ , ' 

The glaciation of the Dnieper basin was the third, i. e. the last but 
one, and' it led to the formation, of the , second, more sand^q loess variety. 
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Tke first loess variety was formed during tiie fourtii glaciation, i. e, 
the last, which, afected mainly the noxth-westem parts of Russia and did 
not reach the Ukraine. Author. 

The Characteristics of tlie Sails of 'the Provinces of Odessa and Niko- 

iaew (formerly Kerson.), 

Krokos, W. Part I. District Board of the Experiment \Siaiion, 1922, Sec- 
tion I, pp. 1-3S. Odessa, 1923. 

The different kinds of loess of the Provinces of Nikolaew and Odessa 
were stii'died principal!}^ by means of artificial borings and diggings on 
the plateau and the upper parts of the slopes. 

It was thus proved that on the investigated territorv’’ four kinds 
of loess can be distinguished. The first and principal variet}^ is the wind- 
borne loess. In the region of development of chiA'-stalline minerals sharp 
fragments of these are found, and on the terraces of the Dniester near 
the town of Tiraspol are found sharp fragments of Carpathian fine gra- 
vel. These facts can be explained by the action of whirlwinds which 
may have taken place during the deposition of the loess. The second 
variety is loess with intermediate la^rers of dune-sands ; the third variety 
is diluvial loess, and the fourth is fresh-water loess containiiig residues 
of fresh-wnter moEuscs. 

The sections at Voznesensk and Migaewn represent four varieties 
of loess with three dlmding layers of fossil bodies. The different stages 
of loess reckoned from the top are marked by the letter U. Thus Li 
represents the first loess stage, L, the second loess stage, etc. The exist- 
ing surface layer or the fossil soils are indicated by the letter a. Thus 
the first loess stage with overtying soil is denoted Uia, the second Usa etc. 
Moraines are denoted by M. 

The loess overhung the moraines is separated from the latter by 
an intermediate layer of fossil soil. This points to the absence of any 
relationship betrreen the loess and the moraines, and indicates that this 
region after the disappearance of the glaciers became covered with plants 
which helped in the formation of the fossil soil, and that only later con- 
ditions arose' which were favourable to the formation of the loess. 

The depth of Ui is half that of U3, U3, U4, each taken separately, and 
from this the conclusion, may be drawn that the time taken in its form- 
ation was onl};' half that of each of the separate other' and older stages. 

The fossil soils which separate the different loess varieties have the 
'Character of black-earth, while 'the soil in Da shows pale humus soil ; the 
soil in U3' and in I/3 is coloured deep Mack and has a much greater thick- 
ness. These facts together with a morphological study . of the loess show 
that OU' the territory of both districts a steppe was formed not later than 
the period of deposition of U4' and existed uninterruptedly up to the pre- 
'Sent times. Judging from the fossil' remains the steppe was originally 
moist (Usa, 1^415) 'Und became drier and drier. 

At a depth of E-4. metres the loess 'becomes chocolate brown and i$ 
traversed, by 'yellow veins, branching vertically, which contain concre- 
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tioiis, i:icrastatioiis and small tubes of manganese salts, and it shows a 
■wedge-shaped cleaiage the surfaces of wMcb have a brilHant almost lac- 
qtiered appearance. 

Tills chocolate-brown loess has been formed owing to water logging 
of the lower snrfaces of the loess layer, and the subsequent articiiiation 
of the district tlirongii liver-vallej' and ra\dne formation, has effected 
a piartial drainage of it (the district) and a consideiaMe loweiing of the 
soil wrater content. 

The investigations of 1920-1921 proved that hi of the Odessa Dis- 
trict Province vrere formed in the after-loess period through an inclin- 
ation of the continent towards the Black Sea. Author. 

The Lime Requirements of Latvian Soils and their External Character- 
istics* 

T. ViriNS IJ. WiTYN), pp. SS 4 - 32, iliiistrated, Riga, I1924 (in Latvian), 

The author discusses the importance of liming for plants and soils, 
the peculiarities 01 the podsol-forming process on different subsoils 
and the externa! characteristics of lime-requirement. The most im- 
portant characteristics are : 

(i) the colour of the soil, (2) the wrhite weathering crust on the pri- 
maiy rocks found in the soil, (3) the texture of the soil, (4) the nature of 
the organic substances foimd in the soil, {5) the effects of dung manur- 
ing, (6) the nature of the soil section, (7) the cracking and handening of 
soils on drying, (8) the permeability of the soil to water, {9) rising of wa- 
ter, (10) the diwuiig of the upper la^rers of the soil, (ii) the development 
of the Legiiminoseae and especially of clover, (12) the w^eeds. The exter- 
mination of weeds is particularly difficult on acid soils. 

The author treats in greater detail the following liming materials : 
(i) burnt lime and its preparation in Latvia from dolomite ; not suitable 
for iimiiig and too costly. (2) Spring lime is found in man3' places (more 
than 130 are known) among which are some containing 150,000 cubic 
metres of lime or more. The lime is of 95 % purit}" and in many ca- 
ses reaches 99 % purity. In cases where this spring lime is ffitmd at' 
higher altitudes it is hardened and transformed into tufaceous limestone ; 
in the, lower levels the lime is vervr loose, ver^^ fine grained and can be used 
without grinding. 

(3) Sea-Hiari contains 50 % CaC03, but, is seldom found. 

'(4) Grey marl-loams contain 20-50 % are found on the sea-' 

'Coast between Windau and Libau. 

(5} Light sandy boiilder-clavq ver^" common in Northern Latvia on' 
the Devonian sandstones, contains 10-15'% CaC03, verv^ seldom 2080, 
'CaC03. The upper layers are lixivated and ''po«feoled'T , found at a 
depth of 1-1.5 metres ’ ' ' ' . ' ' 

(6) Heav^’ boulder-claves are only fotmd. in the southern and south- 
eastern parts 'of Latvia. Theupper layers are '' podsoled ''L ' found at 
a depth of 60-70 cm.and contain 15-30 % CaC03 in, the upper surface, 
and, 20 % in the .middle and lower levels 4 % MgC03. boulder-clays 
have been subjected to inundation and subsidiary^ products hav^^e been 
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formed. Among the latter CaCOg is found onty in striated clays and 
garnet deposits. 

(7) Garnet deposits are found only in osars and in isolated round 
masses. I^ime is found only in a coarse form (grains larger than i nmi.) and 
may reach sometinies 81 % ; the grains of Silurian limestones from Estonia 
are rounded and polished. Before use the garnet should be ground 
although it is being used quite successfully without previous grinding. 

8) Striated clays. Their thickness reaches in some cases 1-3 me- 
tres. They contain 15-36 % CaC03 and the CaC03 content is highest 
in clays with grains of 0.005-0,05 mm. in diameter. In the heav}^ finely- 
grained red clays the CaC03 content reaches only 15 %. The striated 
clays are found very often over large areas. These striated clays are^ 
especially useful in the case of light, sandy soils and pastures, since they 
contain besides the lime, 2. 5-3.0 % of K2O. Their use on light soils is 
equivalent to a complete manuring, as the liming helps in the utilisation 
of the phosphoric acid and nitrogen. 

The author gives many examples of the use of the above liming, 
materials; in many cases the liming has been brought about unin- 
tentionally while making deeper cultivation. 

In conclusion the author mentions cases when liming brings abotif^' 
unfavourable results, when (i) the materials used contain FeS or FeSs 
{2) on account of the small hnmns-content of the soil very little carbonic ‘ 
acid is evolved so that the CaC03 cannot be converted into Ca(HC02)g ; 
(3) too much marl has been applied to the soil ; (4) the soil suffers from 
a deficiency of other plant foods, mainly sulphur and phosphoric acid ; 
(5) the soil is excessively moist. 

The publication contains 32 photographs and 18 figures. 

E. Fkey., 

The Sands and Sandy Soil of Latvia. 

J. ViTiNS (J. WiTyn), pp. 122 + 25 of German text, 50 illiistrationvS, 

6 soil sections (coloured) and i map. Riga, 1924. 

The sand deposits occupy about of Latvian territory. The greater 
part of these deposits was formed during the ice-age, during the re- 
treat of the ice ; a part however, was formed at a later period by the de- 
positing action of the rivers. Also the moraine loams of Latvia con- 
tain large masses of sand, which was brought about by the admixture 
of the sands of the Silurian and Devonian formations during the ice-age. 

Large masses of sand are found in the neighbourhood of Riga and. 
of Mitau, and where, even at the present time, the three greatest Lat- 
vian rivers, the Dvina, the Liv and the " Kurland '' Aa, depOvSit large 
amounts of sand. ' Large deposits are found also in the neighbourhood 
of Windau, on the sea coast and also further inland. 

The mechanical composition of ■ the sand is characterised by the 
presence of a large proportion of grains of 0.05-0.25 mm. size. In some 
"Sands about 98 % of the grains are of that size, and in no case is the per- 
centage smaller than 80. Clay’ particles ,(o.oi mm.) occur in the sands, 
very seldom and never tO' a -greater proportion than 6-8%. 
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The chemical composition of the sands is quite different from that 
of the Finnish sands or of the sands of the district of St. Petersburg, The 
Tat^daii sands were deiived from the latter sands. The Latvian Sands 
are characterised by a much smaller K^O and Na^O content ; thus the 
K^O content of Finnish sands is 2.05 % (Frosterus), of the sands of the 
district of St. Petersburg (Wityn) is 2.61 % and of the Tatvian sands is 
I.02-I.38 %- The corresponding Na.O contents are 2.69 %, 1.85 % 
and 0.20-0.52 %. They do not contain CaC03, which is explained by 
the lower resistance of limestone to crushing and grinding forces. 
The P2O5 content of the deeper lying sands is 0.05 %, and only in a sin- 
gle case was 0.0027 % found. 

The sandy soils are mostly covered by forests, of classes I-V, the 
central part being of class III, and heaths are found where the growth 
of forests would be too difficult. 

The quality of the forests, as well as the usefuloness of the soil for 
agriculture is related very closely to the degree and the character of the 
podsol forming process. The development of the forests is mainly, con- 
ditioned by the depth of the local rock level ; with a rock depth of 30- 
50 cm. the forest - development is still satisfactory, but with a depth of 
5-15 cm. it is very poor. In such cases the roots of pines do not grow 
to any depth, but develop horizontally. The mother rock contains about 
0.4-0. 6 % CaCOg and has a thickness of about i cm. 

It is not probable that these soils will improve without liming, as 
the CaO content of the sand and of the subsoil, soluble in hot 10 % hy- 
drochloric acid, is harety 0.01-0.05 %. Even the soils tinder forests of 
the first class are strongly “ podsoled. '' The author is of opinion that 
a slight diminution in the acidity of the soils would have a very beneficial 
effect on the pines. The solution of this question in practice is of great 
difficulty, since account has to be taken of the presence in the soil of 
various organic substances and of the changes undergone by them, as 
they and their changes influence profondly the acidity of the soil. Prob- 
ably good results could be obtained by the application of small quanti- 
ties of CaCOg, in any case by smaller quantities than those used in Jut- 
land for the heath soils (60,000 kgs, CaCOg per hectare). The author re- 
commends spring lime as the most suitable liming material for forests 
soils, and striated clay, on account of its large K^O content, for agricul- 
tural soils. ' h. ■ Frey, 

JSfomenclature and Classification. 

The' Division of Bavaria into Economic Units on the Basis of its Geol- 
ogical and Soil-scientific Conditions. 

NiKtAS, H. and Pou^, PI. Die Binteriung Bayern in Wiriscliaftsgebiete 
auf Crund der ' geologisch-bodenkundlichen Varhaltnisse. ' Zeitschrift des 
Bayerischen stMistiscken Landesamtes. Nos. 3 and 4, 1924. 

The, authors have divided Bavaria, from a geological point of view, 
intO' 33 ' 'economic units, and these are subdivided into 434 seed-sowing' 
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iixiits. From tables it can be seen ■ bow many districts fall into every 
one of tbe units, wbat the average climatic conditions are for each, unit 
and wbat the current conditions for cultivation in eacli unit are. Fin- 
ally they determine for each unit the average crop for five years in the 
case of the more important varieties. Of primary importance for tlie 
work were, the soil map of Bavaria prepared by II, Nikuas and ptiblisiied 
by the Zeitsohnft des Bayerischen Statistische Landesamies, and the atlas : 
“ Bayerns Bodenherwikchafkmg imtev Bemok^ichligimg der geohgischen und 
kUmatischen Verhdltnkse ”, prepared by the same author and published 
in 1917 by the Statistisches Bandesamt Nikuas. 

The Districts of the Department of the Is^re. 

Roy, H. The district round Grenoble, p]^. 501-520. Grenoble, 1925. 

I. The a 1 p i n e ” d i s t r i c t of the H a n t - D a n p li i n e . 
The crystalline and Liass beds of Oisans and Valbonais carry fertile 
pastures. Only rye and potatoes are grown at altitudes' above looo 
metres. 

The districts of Beaumont, Mateysiiie and 
t r i e V e s are formed of I/iass~schists and carboniferous strata, cov- 
ered more or less by glaciers, but the marl soils are suitable for the cul- 
tivation of cereals and fodder. Oats, tares and fodder grasses are 
especially grown. The extensive, bare plains are occupied by sheep. 

The Tower Alps of Villars de Tans and of 
Grande Chartreuse are composed mainly of calcareous rocks 
and carry pastures up to an altitude of 1000-1200 metres. 

Gresivaitdan. A fertile valley of the Isere, is like a well- 
watered garden. , 

II. The Outer-Alpine district or Bas-Dauphiiie. 

, The height declines from 500 to 200 metres from the Alps in tlie di- 
rection of the Rhone 

The Cremilt re at an altitude 01^250-400 metres, is a Jurassic 
calcareous, glacial plateau ; polyculture is being practised. 

The Tyon' plain with its fliivio-glacial, ferruginoUvS loams, 
carries only extensive crops. 

The' cold siliceous, and heavy clay soils at an altitude of 500 metres, 
are muddy in winter and very dry in the summer and form the animal 
breeding and forestry districts. 

T h e p 1 a t e a u of ’ C h a m b a r a n s , from 600 to 700 metres in 
altitude ; is not agricultural, but carries forests and is a breeding district 
especially of goats, and oxen.' 

^ T h e , p 1 a i n s of B i e v r e a u'd o f V a 1 1 0 i' s e , a dry ravine 
of ' fine yeUow-coloured sandy-clay soil contains enclosing rounded peb- 
bles of the Rhone Alps. Except in the valleys, .the yield of .'wheat and 
of '.stock is low, .but the ^ quality is exceptionally high. 

^ T h e m U' r s h e' s of B o u r g o i n, rich ' in humus, are .'partly 
drained, and grow poplars and industrial crops. ' ■ 
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The Balmes are the hills dominating the Rhone and bear Liass 
and glacial soils and is a fruit growing and dairy district. 

The Roussillon terrace, has the same character and is 
a vine and peach growing district. 

' The Rhone sands are occupied by market gardening on 
account of the very rich soil and the climate ; altitude 140 metres. The 
chief crops are of vines, peaches and apricots. ^ 

I/a Voyeraine extends on a fluvio-glacial terrace at a height 
of 60-70 metres above the Isere. The sandy soils are used particularly 
for the growing of nuts for export to the United States. 

On the Isere the same phenomenon is observed as in many other 
places, a falling oh in the area of arable land and an increasing area given 
over to pasture, in the humid climate, especially on clay, and sandy day 
soils. 

The best potatoes are grown in the Alps in Trieves, Valbonnais and 
Oisaiis. The slopes exposed to the north as well as the cold soils of 
a schistose origin are stated to give better seed than the warm soils, such 
as those of a sandy nature, i Pierre Uarue. 
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nomica, Organo oficial de la Asociacion Estiidiantes de Agronomia. 
Montevideo, August 1925. 

ViTiNS, J. (WilYN, J.). Das Kalkbediirfnis der Boden Lettlaiids, seine 
Grosse und ausseren Merkmale, Die Kalkungsmaterialien Lettlands 
Riga, 1924. 

ViTiNS, J. (WiTYN, J.). Die Sande und Sandboden in Lettland. Riga, 1924. 

Nomenclature and Classification. 

Nikeas, H. und Poet, H. Die Einteilung Bayems in Wirtscbaftsgebiete 
auf Gruiid der geologiscli-bodenkundlicben Verbaltnisse. Zeitschrifi 
des bayerischen statistischen Landesamies. Part. 3--4, 1924. 

Roy, H, Les regions du Departement de Tlsere. Grenoble et sa region. 
pp. 501-520, Grenoble, 1925. 


General Notices. 

Murgoci* — On March 5, 1925, Rumania lost her most renowned geologist 
and agrogeologist, by the sudden deatli of Prof. G. Mmcoci, who by his' 
varied and ' important research work and original ideas placed himself in the 
front rank of the leaders of science. 

George ' Mdntean Murgoci was bom in 1872 at Braila. His secondary 
education was received at Braila and Bucharest, at which latter place he also 
attended the University. ' Originally he studied Mathematics, Physics and 
Chemistry, and then turned exclusively to, 'the study of the natural sciences. 
After the completion of his University career he went to Vienna and Munichi 
where, under G. Tschermak, I. Becke I. V. GROm and B. Wemschenk he 
devoted himself principally, to the study of petrography, and in 1899 at 
Miinich gained the , doctoratoy with magna cum landc Returning to 
Rumania he' joined the Rumanian Geological Institute as a geologist and made 
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a detailed geological map of the south-eastern Carpathians. His love of the 
mountains excelled, even his scientific enthusiasm for the study o£ geology, but Ms 
great interest in soil problems led to his very successful agrogeological studies. 

In 1905 the Rumanian Geological Institute established an agrogeological 
section of which he was Director. In 1909 he was appointed , Professor of 
Mineralogy, Petrography and Geolog}?* at the Technical High -School of 
Bucharest. 

Agrogeology is a science which can be studied with success only if the 
specialist has the opportunity to travel extensively, so as to be able to know 
and study on the spot, soil conditions and relations under the most varying 
climatic conditions. Even at the present time we do not yet possess such 
a description of the different soil types as would enable us to study regional 
soil science from ■ books. Mtogoci satisfied these demands to the fullest 
extent and there are very few scientists who can possibly undertake so 
many journeys for study. As a student he travelled over a part of 
Germany and in the next year visited France and England. In 1904 
in London, he manded Dr. Agnes EilErEY, a highl}?* educated lady with whom 
he had worked under Prof. Weinschenk:. Pie leaves two children, a daughter 
Helene, who, 'is studying medicine, and a son Radu, who a short time ago 
gained a prize ,at Cambridge. After marriage' he travelled across the United 
States, and worked under Prof. A, C. Lawson and Prof. E. W. HinOAEB at 
the Universities of Leland and Berkeley. In the various countries of Eprope, 
he studied and learned the different methods of mapping in use. However, 
his repeated travels for the purpose of study, to Hungary and Russia, had a 
decisive 'influence, on his soil-mapping methods, and inside hin an adherent 
of the Russian school. The soil survey map of Rumania which be submit- 
ted to the ist International Agrogeological Congress in 1909 was constructed 
on general natural-science lines. On it the different soihtypes are grouped in 
zones, which form an uninterrupted continuation of the different Russian 
soil zones. 

The journeys undertaken by us together in 1907 and 1908 in south 
Russia and Rumania led to tlie calling together of the first International Agro- 
geological Congress at Budapest, Murgoci was om'; of the four 'whose efforts 
brought >bout tlie holding of agrogeological congresses (i). 

At the . 2nd' Internationa! Agrogeological Congress at Stockolin the 
Jntemationalen Mitteilungen fUr Bodenkimde were founded and he was chosen as 
one of the editors,, which honorary position he occupied until the journal ,ce£'.isecl 
to appear. , After, tlie war he was one of the first who helped to reestablish 
tire broken relations between the scientists of the different countries, and his 
efforts brought about the re-establishment of the International Congress, 

At the' 3rd , International Congress, he was elected president , of the 
5th International Commission for Soil Mapping, and devote'd himself to this 
honprary /office' with great enthusiasm and was the autlior of tlie famous 
M'eptoires d& la Cartogmplm du soV\ 

''(i)„Th,e letter for ',the 'assembling of an ■International Agrogeological Congr'ess was 
signed ' by; J.,']SfAMo0m9H,,'' Odessa, O; .Htmooci, Bucharest,, O. Trbitz, J, Txmo, Bttda- 
dest, .'DifScfeor 'E. the Congress, which 'took place at ' Budapest*' ■ 



Fig. 13. — Murgoci. Bom at Braila 1872, died at Bueharefit May 5, 1925. 
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Although already ill lie devoted all his strength and energy to the edition 
of the “ Memiowes and continued this work even, during, his illness. 

He planned several volumes of the Memoires ” m which he intended 
to deal with all the different types of soil and description ^ current in the 
different countries, but succeeded in publishing only one volume, so that the 
work was left unfinished. However, even this one volume is of, lasting value 
as an example for future similar work. We also owe to him the first carefully 
w~orked out scientific soil nomenclature, which will serve as a basis for future 
developments. 

The 4th International Soil-science Congress decided on the making of a 
soil-survey map of the whole world. For that purpose a small executive 
committee was formed of wliich he was elected Director. And again he put 
all Ms energy into the work, hoping to have the work finished before the next 
Congress. He prepared a sample map as an example. He did not spare his 
health and his illness was no hindrance to Ms strenuous work. 

In Ms life, work follows work, with only short intervals for rest and even 
these were taken only from necessity. ■ However, fate prevented the completion 
of his great work and early death overtook him in the fullness of his restless, 
activity. His tireless efforts found recognition in his election to membership 
of numerous scientific societies, among others to the French Academy of Science 
of Paris. His was one of the best known figures at all the international 
geological and agrogeological conferences, and owing to his knowledge of 
languages te always took a prominent part, his opinion in many cases 
being decisive. Also at the last Soil-Science Congress at Home, in 1924, 
he, as Chairman, although in pain, led the discussions. We all known how, 
owing to his co-operation and to Ms able chairmanship, that Congress concluded 
with such valuable results. 

It ' will be difficult to replace this dear colleague whose restless activity 
exerted such a profound infiuence on our science and which won him the respect 
of all who could appreciate it. 

He will never be forgotten by those who knew him and his work will 
have alasting value. PETER TrEITz, 

Frol Ramaim^ President of' the Soil Science Researdr Institute,, died at 
Munich on the 19th of January 1926. An obituary notice will be^ published' 
in the next number of tMs Review, 

' Coininiiinicatioii of the Executive Committee. — As appears from,' 
the list of members , published in this number, the membership is now 671 . 

'' Tiffs ' obviously involves a heavy claim on the time Of. the General, Secretary, 
who is also the' Treasurer. I wish therefore to repeat my appeal to 'members 
for their collaboration. ' Members can effectually, lighten my 'work if 'they 
win reply at once to my enquiries whether made by , letter or circular, ';and 
especially if they' will send annual subscriptions without delay and, If possible 
in Butch fio'iins. enclosing the entrance, fee if payable.' ,Remittnnces' should 
be sent by Post Office, ' Order or by , payment to ,the “ Geldersche Credit, 
,Vereeiiiging ”, , Groningen (Holland),' on 'account ot the International Society 
of ''Soil Science. , , ^ 
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But as I already suggested in the previous number (VoL III, No. 3, 
p‘ 759) j it is absolutely necessary that part of my work be undertaken by 
the National Sections. I therefore desire to urge members once more to 
found National Sections and to report to me the composition of the executive 
committees. My idea is that tlie secretaries (or the treasurers) ot these Na- 
tional Sections should in future assist me by being responsible for receiving 
new applications for membership, pa3mient of annual subscriptions, the 
change of addresses, etc,, reporting to me on these points and sending me the 
annual subscriptions in a single account. 

Moreover I should like to remind the members that : 

(1) The annual subscription for 1926 has been fixed at 6.50 Dutch 
florins (10 Dutch florins = about 4 Dollars). 

(2) The entrance fee for new members amounts to 2.50 Dutch florins 
( = I American Dollar) . 

Members are requested to send the annual subetiption for 1926 before i 
April 1926, with the entrance fee payable. 

{3) New members for 1926 who wish to ^ obtain the four mimbets of 
the first volume (1925) of our Journal, must apply to Dr. Borgiiesaiii, 
International Institute of Agriculture, Villa Umberto I, Rome. 

(4) 111 this number, the list of members has been inserted. Eliiidly 
inform me in typescript of any errors. 

(6) The Journal appears in 5 languages ; members are asked to inform 
mey if necessary, in which of these 5 languages they desire to receive the 
Journal. 

(6) In Vol. Ill, No. 2, the rules of the Society were given. Reprints- 
may be obtained or application to myself. 

(7) Members intending to join one or several commissions, are request- 
ed to apply at, once to the diairniea of the respective conmiissions. As tc 
tlie composition of these commissions, see Vol. Ill No. 2 (April- June 1925}. 

(8) Members who wish to receive the Proceedings of the Fourth In- 
ternational Soil Science Conference (Rome, May rqa/j,) at, the reduced price 
of 6 American Dollars in accordance with the new arrangements for 1926, 
are asked to let me know, without, however, sending the money. The vsums 
already sent by a considerable number of members have been forwairded to 
the International Institute of Agriculture, Villa Umberto I, Rome (Italy). 

(9) Finally, I must ask members to be so good as to write in Ger- 
man, Fnglish, French ot Dutch., 1 regret that I am, not acquainted with 
Italian and Spanish. 

A , communication has just reached me from the President' Dr. J, G. 
Uipman, to the ' efiect that, the Organising Committee for the first In- 
ternational , Soil Science Congress has resolved that tlris Congress shall be 
held^at Washington at the beginning of 'June 1927, Further details will be- 
in future’ eommunicated by the American Organising Committee. 

^ Groningen, December 1925. 

' \ '"Z \ "/Dr. D.' J. Hissink:, 

Acting First. Presiden 1 

^ , /, ' ■ i- , , '<^nd General , Secretary, 
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I¥ Ifiternatioiial Soil Science Conference, Rome* — Tlie Organ- 
isation Committee met, with Prof, G. de Angelis d’Ossat in the chair, on 
30 December in Rome, to discuss the subject of the ptiblication of the 
" Proceedings The first volume wiH be issued vshortly by the- Intematioiiai 
Institute of Agriculture, which has undertaken the publication ; the other two 
voitinies will follow. The Committee fully recognise and appreciate the in- 
terest shown by the President, the General Secretary, Count R, Perotti and the 
active co-operation of the Bureau of Agricultural Science of the International 
Institute of Agriculture, as regards the publication of these “ Proceedings 'b 

List of Members of the Internationa! Society of Soil Science. 

(Dated i January, 1926). 


The countries are arranged in. the French alphabetical order ; the addresses are, as 
far as possible, quoted in the original language. The Colonies follow in eadi case 
immediately after the mother country. Under the separate countries, libraries are 
shown first, then institutions, societies, etc., and last of all, names of individuals; each 
of these groups is arranged alphabetically. 


Germany, 

Bibliothek der Landwirtschaftlichen Hochschule. Invalidenstrasse 42. Ber- 
lin, K. 4. 

Bibliothek der Landwirtschaftlichen Institute der' Universitat. Ludwig 
Wuchererstr. 2. Halle a/Saale. 

Bibliothek der Technischen Hochschule. Miinchen. 

Bibliothek der Universitat. Universitatsstr. 25. Marburg a/Lahn. 
Bibliothek des Deutschen Kalis3mdikates, G. m. b. H, Dessauerstrasse 2S-29. 
Berlin, S, W. 

Bilcherei der Biologischen Reichsanstalt fur Land- urid Forstwirtschaft, 
Berlin. Dahlem. 

Biicherei der Forstlichen Hochschule. T h a r a n d t . (Freistaat Sachsen). 
Staats- und Universitats-Blbliothek. Breslau. 

Universitatsbibliothek. Kiel. 

Universitatsbibliothek. Beethovenstrasse, 6. Leipzi^g. 
Universitatsbibliothek, M ii n c h e n . 

Agrikuiturclieniisches Institut der Hochschule fiir Landwirtschaft und Brauerei 
(Direkt-or : Prof. Dr. H. , Nikeas). Weihenstephan' bei Miiachen. 
Agrik. Chem. Kontxollstation. Karlstrasse 10. Halle (Saale). 
Agrikuiturchemische Versuchsstation der Landwirtschaftskammer filr ' die 
Prov. Schleswig-Holstein. .{Vorsteher : Dr. Sieden). Khonshagener. 
Weg '3, Kiel. ^ 

Badische ' Geologische' Landesanstalt. Eisenbahnstr. 62a: Freiburg i. 

Baden. ' ' ' ■ > 

Bayerische Biologische' Versuchsanstalt , ^fur Fischerei. Veterinarstrasse' 6. 
M ii n c h e n . ’ ' 

^ Deutsches Kalysindikat G. m. h, H. (Agrikultur-Abteiliing). ^ Dessauerstrasse 
■ 28-29.' B.e'rlln, S. W. ,ix. 
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Geologisclie I^andesuntersuchung des Bayer. Oberbergamtes. M ii n c li e n , 

Geologisches paiaeontologisebes Institut d.er Universitat. Talstrasse 35. Ill, 
Leipzig, 

Hessische Geologisclie I^^andesanstalt. Darmstadt. 

Institut ftir Geologie der Landwirtschaftlicben Hocbscbiile. Invalidenstrasse’ 
42. Berlin, N. 4. 

Kuiturteclinisclies Institut der Universitat. Tragli. Earchenstr. 74. K 0 •» 
nigsberg i. Pr. 

Landwirtscbaftliclie Hocbscliule. Meckenbeimer Allee 102. Bonn “Pop- 
pelsdorf. 

Landwirtscliaftiiclie Versuclisstation. Hornerweg 104. Hamburg, Horn. 

Dandwirtscliaftlidie Versuchsstation Dimburgerhof der Badisclien Anilan- und 
Soda Fabrik. M u 1 1 e r s t a d t II. (Khempfalz). 

Mineralogiscli-Geologiscbes Institut der Teclmisclien Hocbscliule. Neptiiii- 
strasse x 4 . , Danzig- Dangfuhr. 

Preussiscbe Geologiscbe Dandesanstalt. Invalidenstrasse 44. Berlin, N. 4, 

Preiissiscbe Moor - Versuclisstation. Neustadtswall. Bremen. 

Saclisiscbes Geologiscbes Dandesamt. Talstravsse 35. Leipzig. 

Staatliebe Landwirtscbaftlicbe Versucbsanstalt. (Direktor : Prof. Dr. Nbu- 
BAXJER). Stiibel - Allee 2, Dresden, A. 

Stickstofl-Syndikat G. ni. b. H. Neustadtliscbe Kirch enstrasse. Berlin, 
K 'W, 7. 

Untersucliungsamt der Landw. Kammer in KonigvSberg 1 . Pr. Konigs* 
berg. 

AxberI, Prof. Dr. R. Forstakademie. Bnimmstr. 10. Fberswalde,, 

Beanck, Prof. Dr. Agrikulturcbeinisches Institut. Nikolausburgerweg 7. 
Gottingen . 

Bohm, Prof. Dr. A. Fnzianstrasse 1. Berlin. Licliterfelde. 

BtiEOW, Dr. Kiirt von. Preussiscbe Oiologisclie Landesaiistalt. Invaliden- 
strasse 14. Berlin. 

Bitngert, Dr. I. Oberforster. Kaiser-BViedricb-Ring 82. Wiesbaden. 

DBNSCH, Prof. Dr, Alfred. Direktor des Institutes ftir Bodeiikunde imd 
Pdanzenernabnmg der Preuss. Landwirtscdiaftlldien Versucbs- mid B'or- 
vscliimgaanstalten. Tbeaterstrasse 25. Lands berg a. W. 

BhrbnbeRG, Prof. Dr. Paul. Hansastrasse 24. Breslau. 

Fausek, Oberbaurat Otto, (Ministerium des Innern.), Sporerstravsse 5, 
Stuttgart, 

Fischer, Dr. Hermann. Herzogstrasse 58 III. Mu n c b e n . 

GanssEN, Prof. Dr. R. Konigsallee 9. Berlin - Grtinewald. 

Geecrtno, Dr. A. Landw, Vexsuchsstation. Braunschweig. 

GdKBUSTG, Johannes, Dipl. ■ Nabrungsmittelcbemiker, Laboratorium fiir 
Bodeiikunde und Pflanzenernahrnng. Borsteler-Cbaussee 128, I. Ham- 
b u r g , ' Grossborstel. 

G 5 rz, Dr.' R. Diplomierter Landwirt. Jagowstrasse 19. B e r 1 i n - GiiinewaM, 

HaleER, Cbemiker Dr. Hans. (Geologiscbe Landesanstalt). Invalidenstrasse 
44. B enii n , N. 4. 

Harter, Dr, Fritz: (Geologe), 'Talstrasse 35. Leipzig. / 
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HarraSSOWITz, Prof. Dr. Hermami. O. Prof, der Ceologie und, Paleontologie, 
Direktor des geologisckeii Instituts der Universitat Giessen. Ludwig- 
strasse 23. Giessen. 

HEEBIG, Prof. Dr. M. Freiburg (Breisgau). 

HEEEMERS, Dr. Hans. (Institut fiir Geologic). Invalidenstrasse 42. Ber- 
lin , K. 4. 

HohensTEM, Dr. Viktor. Keustadtiscbe Kirchstrasse 9. B e r 1 1 n , N. W. 7^ 

Krauss, Dr. G. Privatdozent der Bodenkunde an der Universitat Miinchen. 
Amalienstrasse 52-0. Miincken. 

Kruger, Prof, Dr. h. c. F. Geheimer Kegierungsrat. Alleestrasse i. Han- 
nover. 

Kuhse, F. Teclmisclie Hochschule, Geologisches Institut. Danzig. Lang- 
fiibr. 

Lang, Prof. Dr. Rickard. Universitatsprofessor. Wilkelmstrasse 7. Halle 
a. d. Saale, 

LemmeRMANN, Prof. Dr. O. Direktor des Institutes fiir Agrikulturckemie und 
Baktexioiogie der Landwirtsckaftlicken Hocksciiule. Albreckt - Tkaer- 
weg I . Berlin, Daklen. 

JfclACH, Prof. Dr. F. Landwirtsckaftlicke Versucksanstalt. Post Grotzingen 
i. B, Augustenburg. 

Meyer, Dr. Diedrick, Direktor der Landw. Ckem. Untersuckungsanstalten 
der Landwirtsckaftskammer Scklesien. Mattkiasplatz 6. Breslau. 

MiTSCHEREICH, Prof. Dr. F. A. Pflanzenbau-Institut der Universitat. Trag- 
lieimer Kirckenstrasse 83. Kdnigsberg i. Pr. 

MtiNiCHSDORFER, Dr. F. Landesgeologe. Lndwigstrasse 14. Miincken, 

Neeezenbrecher, Dr. R. Rudmannstrasse 16. Salzwedel. 

Pfeiffer, Ptof. Dr. H. Geologiscke Landesanstalt. Invalidenstrasse 44. 
B e r i i n , N. 4. ! 

Puchner, Prof. Dr. H. Landwirtsckatlicke Hocksckule. Weikenstepkan 
bei Miincken. 

RAitiANN, Prof. Dr, F. Amalienstrasse 52. Miincken. 

Reiheing, Dr. rer. nat. Karl, Regierungsrat, Vorstand. der Bodenkundlicken 
Abteilung der Wiirttembergiscken Forstlicken Versucksanstalt. Axmin- 
strasse 6. Stuttgart. 

SCHNARRENBERGER, Dr. Carl, Landesgeologe. ■ Badische Geologiscke Lan- 
desanstalt. Fisenbaknstr. 62 a. Freiburg i. Baden. 

SCHUCHT, Prof. Dr, F. Giintzelstrasse 59. Berlin. Wilmersdorf. 

STREmmE, Prof. Dr. H. Mineralogisck-Geologisckes Institut der Techniscken 
Hocksckule. Heptunstrasse 14. Danzig, Langf ukn 

Tri^EE, Ckemiker Dr. M. Geologiscke Landesanstalt. Invalidenstrasse 44. 
B e r 1 i n , N. 4. 

UTESCHER, .Ckemiker Dr. K. Hasenmarkt ' 23. ' Spandau bei Berlin. 

VageEER, Dr. Pflanzenzucktstation der Landwirtsckaftskanmier fiir die' 
Provinz Ostpreussen. Ram ten, Ostpreussen. 

VaTER, 'Prof. Dr. 'Dr. k. c. PI. Gek. Forstrat. Tk a r a'n d t . 

WiBSS]\iANN, Dr. Hans, Privatdozent, 'Werftstrasse iS. Berlin 
W, 52. 
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Woi,FF, Prof. Dr. W. Abt. Direktor Geologische , I^ande^anstalt. Iiivalideii-» 
strasse, 44, Berlin, N. 4. 

ZuNKER, Prof. Dr. lug. F. Direktor d,es Kulturchemiscken Institutes* Han- 
sastrasse 25. Breslau, 116. 

Austria, 

Bodenkundliches I/aboratorium d,es Landes-Meliorationsamtes. Vertreter 
Dr, Ing. Bernhard, RamsatjeR, Dandespedologe. Miillnerhauptstrasse 54. 
Salzburg. 

Deiningen - Westerbero, Dr. Wilh. Graf zu. Dehrkanzel fiir forstlidie Bod,en- 
kunde und. forstlidie diemische Technologie an der Hochschule fiir Boden- 
kultur, Hochsdiulstrasse 17. Wien, XVIII. 

StiNY, Prof, Dr. J. Hohere Forstlehranstalt. Bruck a. d,. Mur. 

Tii,]; Prof. Dr. Alfred. Dehrkanzel fiir landwirtschaftlidie Bodenkiinde an 
der Hochschule fiir Bodenkultur. Piaristengasse 62. Wien. 

Belgium. 

Comptoir' Beige du Sulfate d’ammoniaque. Societe Anonyme. Rue Berckmans 
8. Bruxelles. 

SiMOENS, W. Staatslandbouwkundige. Poperinghe. West - Vlaanderen, 

Sys, Maurice. Staatslandbouwkundige. Dixmuiden. ' West - Vlaanderen. 

Cuba. 

Aistderson, B. D. Cuban Sugar Club. Apartado 1973. Habana . 

For^xjh, Ir. Gonzalo M. Ingeniero Agtonomo, Director Fstacion Experimental 
Agronomico de Cuba. Santiago de las Vegas. ^ 

Rapaeje, B. H. Manager, American Agricultural Chemical Company. 553 Banco 
Kacionai de Cuba. Habana. 

Thurston, F. R. Manager, Central “ Oriente O r i e 11 1 e . 

WaekER, B. S. Superintendent of Agriculture. Central Preston. P r e s t o n , 
Province of Oriente. 

Zeia, J. R. Finca Bl Conde ” H e r s h e y , Province Habana. 


Denmark. 

Den Kgl Veterinaer - og Bandbohojskoles, Bibliothek, Biilowsvej 13. K 0 l> e 11- 
li a n V, V. 

Afdeiing for Bandbrugets Plantedyrkning. Den Xgl. Veterinaer - og Baiidtx")- 
!i0iskoles, (Director : Prof. K. A. Boneorff og Prof, E. Binhard. 

, RolighedsveJ 23. ' El0benhaYn, 

Danmarks' Geologisfce 'Unders0geise. (Director : Victor Madsen). Gaiuinei* 
m0nt, 14. K0benhavn,'K. ^ 

Den Kgl Veterinaer - og - Dandboh0jskoles, plantefysiologiske DaboratoriuHi, 
Professor Dr. H. Weis). R 0 b e n h a v n/ V. ' 
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Bet danske Hedeselskab. V i b o r g . 

Bet Kgl. danske Bandliuslioidningsselskab. Vestre Boulevard, 34. K& 
b e nb a V n , B. 

Lad.el iind Ivandbrugsskoles Kemiske Labor atorium. B r 0 r u p . 

Landbrugsraadet. Vestre Boulevard 4. K0betiliavii, B. 

Statens Fors0gsstatioii i (Birector: C. Iversen). Askov, pr. Vejen. 

Statens forstlige Fors0gsvaeseii. (Director: Prof. Dr. A. OppeRMAJSTK). 
S p r i 11 g f o r b i , ved Kobenliavri. 

Statens Havebriigs - Fors0gsstatioii. (Director: N. FsbjERG). Blan.g- 
s t e d , pr. Odense. 

Statens Marskfors0g. (Director: C. J. Christensen). Ribe. 

Statens Planteavls Laboratorium, (Director: Christensen, Dr. H. C.) Lyngby. 

Statens Plantepatologiske Fors0g, (Director Prof. Dr. C. FERDinandsen). 
Lyngby . 

Biiemann, Prof. Dr. F). Direktor des cbemischen Labotatoriunis der IjtdTersi- 
tat. K0ben.bavn. 

Lund, cand. polyt. Augusta Ivandbob0jskolen. Biilowsvej 13. K0ben- 
li a V n , V. 

OlAEN, Dr, PMI. Carsten, Carlsberg Laboratorium. K0beiib.avn, 
Valby. 

Rordam, Prof. Dr. K. I/andboli0jskoies. Biilowsvej 13. K0beniiavn,, V. 

Egypt, 

AbdEE- Vahid Fahmy, Bifendi. Inspecteur au Ministere FJgyptien de TA- 
gricultiire. L e Cairo. 

Moss:iJRi, Victor M. President de Tlnstitut d’Fgypte. 25, Rue Clieik Aboul- 
el-Sebaa. L e C a i r e . 

Spain, 

i^stacion Agrondmica - Institute Agricola de Alfonso XII. Director Xng. Gui- 
llermo QmNTANiEEA. La Moncloa. Madrid. 

Alcaraz, Fsrciiio Sr. D. BJmique. Xngeniero Agrdnomo - Profesor de la Bs« 
cueia de Ingenieros Agrononios. Juan de Mena 15, pral. A. Madrid. 

ArgueilES, Sr. D. Brnesto ^de Canedo. Ingeniero de Montes y Gedgrafo. 
Director de la Biblioteca del Institute Geografico. Villanueva, 43. Ma- 
drid. 

Bilbao y Sevieea Ing. Pkancisco, Ddlegud de TBspagne , dans Tlnstitut In- 
ternational d' Agriculture. Villa Umberto X. Roma (10). 
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dapest, II. 


Italy. 

Direzione Generale deiPAgricoltura. Birettore Generale Prof. Gr. Uff . A. Brizi. 
Via A^enti Settembre iS. Roma. 

R. Istituto Superiore Agrario. Gabinetto di Geologia. Birettore : Prof. Br. 
G. BE AngEEIS BDssaT. Perugia. 

Unione delle Cattedre ambiilanti di Agricoltura Italiane, Birettore , Generale 
Prof. Enrico FieEni. Piazza Montecitorio 115. Roma. 

AvaTTaneo, Prof. Romuaido. Via Eucullo 3. Roma . 

BorGhESANI, Br. G. A. R. Chef du Service scientifique agricole. Institut Inter- 
national d’ Agriculture. Villa Umberto I. Roma (10). 

Cauda, Prof. Adolfo. R. Istituto Tecnico. Asti. 

CrEivia, Ing. Br. Camillo. Geologo Capo. R. Ufficio Geologico, Via Santa Su- 
sanna 13. Roma. 

Be Angeeis d’OssaT, Prof. G. Be. Via Calataiimi 21. Roma (21). 

Be CieEIS, Prof, Emaniiele. R. Istituto Superiore Agrario. P o r t i c i (Ka- 
poli). 

Bel Peeo Pardi, Ing. Giuliq. Piazza Mattel 10. Roma. 

Giordano, Prof. Eederigo. Birettore deH’Istituto di Meccanica Agiaiia. Piazza 
Cavour 4. Milano. „ ■ , 

Giovannoni, Ing. Bhnesto. Via Torino 135. Roma. 

MunERATI, Prof. Ottavio. Birettore della R. Stazione di Bieticoltura. Ro- 
vigo. ■ ■ 

Neppi, Prof. Carlo. Birettore della Cattedra Ambulante di Agricoltura. Fer- 
rara. 

PantanEEEI, Prof. Enrico. Birettore della' Stazione sperinientale di Arido - 
coltiira. Bari. 

Perotti, Prof. Br. Conte R. R. , Stazione di Patologia Vegetale. Via Santa 
Susanna 13. Roma. 

PEYRONEE, Prof, Beniamino. Vice Birettore della R. Stazione di Patologia Ve- 
getale. Via Santa Susanna 13. Roma. 
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PiNOi^lNi, Prof. Boinenico. Direttore della Cattedxa Ambulante di Agricoltiira^ 
Maiicerata. 

FraTOI^ONGO, Prof. Ugo. R. Istituto Superiore Agraiio. Raboratorio di iiidii- 
strie agrarie. Milano. 

RiUWBRb Buigi. Belegazione per la Propaganda del Nitrato di Soda. 
Via Venti Settembre 58. Roma, 

Rossi, Dr. Prof. Giacomo. R. Istituto di Batteriologia Agraria. P o r t i c i 
(Napoli). 

SAmsANl, Prof. Franco. Direttore della Stazione di Batteriologia Agraria. 
C r e m a (Cremona) . 

Tobi;er, Dr. Oscar. A g nano Pisano. 

Japan. 

Abachi Dr. Agr. Masashi Institute of Agricultural chemistry, Hokkaido Ini'" 
perial University. Sapporo. 

HbbisE, Siza. The Ragosliima Imperial College of Agriculture. Kago- 
shima. 

Imai, Dr. M. Division of Soils, Imperial agric. Experimental Station. Ni shin- 
g a h a r a , Tokyo. 

Kida, Prof. Y. Imperial College of Agriculture and Forestry. Miyazaki. 

Masashi, ' Dr. Agr. Adachi, Institut of Agricultural Chemistry, Hokkaido 
Imperial , University Sapporo. 

Miyake, Prof. Agr. Koji. College of Agriculture, Holiaido Imperial University* 
Sapporo, 

Seki, Prof. Dr. Toyotaro. Division of Soils, Imperial Agricultural Experimen- 
tal Station. Nishigahara. Tokyo. 

Takaishi, Dr. H. Institute for Training of Teachers of Agriculture. Agricultural 
College. K o m a b a . Tokyo. 

Tamachi, Dr. Ishio. College of Agriculture. Hokkaido Imperial University* 
Sapporo* 

Latvia. 

Prey, Fraulein Dr. E. Ritterstrasse 53. W. 6. Riga. 

WiTYH, Johann. Marienstrasse '64. W. ' 15. Riga. 

Liilmania. 

Geoloijos Kabinetas Eietuvos Universitetas. (Birecteur Prof. Dr. G. E. 
SMi!r SiBiNGA). Kaunas.' 

Norway. 

Bibliothek der Eandwirtschaftlichen Hochschule. si. pr. Oslo. A s . 

Bibliothek der' Eandwirtschaftlichen Hoclischule Norwegens. A s , 

Det Kongelige Fredriks Universitet Museum. Adresse Universitetes Kasserer 
■Oslo. 

Geologische Eandesanstalt Norwegens. Kronprinsens gatan. Oslo, 

Norges Statsbaners Hovedstyxe, Geolog Rosenlund. Jernbanetorvet 8 -'9, 
Oslo. 

Bj5reyk 3KE, Prof, Bi. K. 0. As. 
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FjeESTAD, Anders, Coimcillou. E, i n g . 

'Gaaeder. Dr. Torbjom. Daboratoriuius-Vorsteber. Biochemisk-Daborato- 
riiim, Bergens Museum. Bergen. 

Ge0M]\iE, Hans. Dozent, Bodeniaboratorium der Bandw. Hocbscliule Norwe- 
gens. A s . 

OoEBSCmiiDT, Prof. Dr. V. M. Geologisches Museum. Universitets min, 
Xnstitut. Trondjemsveien 23. Oslo. 

Hagem, Prof. Dr. Oscar. Botanisches Baboratorium. Bergen, 

Hersaug, Sekretar O. Det kgl. selskap for Norges vel. B0ndernes bus. Oslo. 

HoeTEDAHE, Prof. Dr. Olof, Universitetets geologische-paleontologiske institut. 
T0ien. Oslo. 

HoeTSmark, Staatsrat B, B y g d o pr. Oslo. 

KoedErijp, Direkt0r C. F. Bergens Museum. Bergen. 

Bindeman, Docent Jobs. As si. pr. Oslo. 

SCHETEEIG, Prof. Jacob. Geologisches Museum. Oslo. 

Traen, Docent A. R. As si. pr. Oslo. 

WOGT Prof. Dr. J. H. B. Norges tekniske boiskoles geologiske institut. Tron- 
d h j e m , 

Palestine. 

Menchikowsky, Dr. Felix. Agricultural Experimental Station. T e 1 A y i v . 

Raczkowski, Henry. Agricultural Chemist, Dept, of Agriculture. FI a i f a . 
Mount Carmel. 

REIFENBERG, Adolf. Hebrew University, Institute for Chemistry. Jeru- 
salem. 

Winnik:, Ir. Meir. Ingenieur-cbimiste. Directeur des laboratoires et des 
Giamps d’Esperience. Mikveh-Israel pres Jaffa. 

Holland. 

Bestum Waterscliap Vollenhove. Prov. Overijssel. Vollenhove. 

Directie van liet Bandbouwkundig bureau van bet ICali-Syndikat (den Flerr 
H. Bindeman). Bootbstraat 13, Postbus 63. Utrecht. 

Hoogheemraadschap van Rijnland. B e i d e n . 

Ingenieursbureau v-h J. van Hasselt en de Koning.' van Bercbenstraat ^23. 
Nijmegen. . ■ 

Institut g^ologique de T University d'Agriculture. (Directeur : Prof. J. van 
BarEn). 'Wageningen. 

N. V. Kunstmestliandel v-h Hgeshof en Co. Maliebaan 52. Utrecht. 

Rijksboschbouwproefstation. Directeur : E. Hesseeink. Rijksstraatweg 3, 
Wageningen. 

■Rijks Geologische Dienst. (Directeur Dr. P. TESCH). Spaarne 17. Haarlem. 

R K. Nederlandsche Boeren-en Tuindersbond. ■ 113 Juliana van Stolberg- 
laan. ^s’Gravenhage. ' 

-Staatsboschbedrijf. Museumlaan 2. Utrecht. 

Bije, Ir. J. G, Ingenieur van den Haarlemmermeerpolder, Haarlemmermeer. 
Hoofddorp. , * 

EngeeharbT, ' Ir., J. H. Rijkslandbouwconsulent. . Noorderstationsstraat 
' 74 A. G r O’ n i n g e n . 
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GKRRBTSEN, Dr. F. C. Birecteur van Het Rijkslandbouwproefstatioii. x\l- 
deeling Bacteriologie. Eemskanaal Z, Z. i . Groningen. 

Hissink, Br. D. ] . Director Agiicultural Experimental Station, vSection for 
Soil Science (Pedology). Herman Colleniusstraat 25. Groniiageii. 

Hubig, J. Birecteur van d.e Afdeeling voor de Cultuur op zancV en veen~gron“ 
den van het E.ijksIa2idbouwproefstation. Groningen. 

I/iGI^ENBERCr, Ir. J. F. Zeestraat 102. s’ G r a v e n h a g e . 

Panhbys, Jiir. Ir. C. D. W. van. Catel van Bylandtlaan 3, s’ Graven- 
li age. 

Sack, Br, J. Sciieifcimdige aan de vierde afdeeling van het Rijksland'boiiw- 
proefstation. H. W. Mesdagstraat 583*. Groningen. 

Spek, Br. Jac. van der. Scheilviindige Hi jkslandbouwproef station, Afd, v. 
bodemkundig onderzoek, Herman Colleniusstraat 25. Groningen. 

ZijisiRA, Br. Iv. Birecteur van de plantkundige afdeeling van het Rijksland- 
boii\v|3roef station te Groningen. Eemskanaal Z. Z. i. Groningen., 

DtUch Indies. 

Algemeen Proefstation der A. V. R. O. S. Sumatra’s OOvStkust. Medan 

Algemeen Proefstation voor Thee. (Birecteur Br. Beknarb). Buiten- 
zox g, Java. 

Beli - Proefstation, Sumatra’s Oostkust. Medan. 

' Goiiveriiements Kinsproefstation, Tijnjiroean. P e n g a 1 e n g a n bij Ban- 
doeng. 

Eaboratorium voor Bodemkundig onderzoek van liet Algemeen Proefstation, 
voor den Dandbouw, Buitenzorg. Java. 

Eaboratorium voor ^ Alateriaal - onderzoek, Technisclie Hoogescliool. B a n “ 
do eng. Java. 

Proefstation Besoeki. (Birecteur Br. Anisz. B e s o e k i . Java. 

Proefstation Malang, (Birecteur Br. Ue^EE). Malang. Java, 

Proefstation Midden Java. S a 1 a t i g a . J ava. 

Proefstation voor de Javasuiker - Industrie, Pa se roe an. Java. 

Proefstation voor liet Boschwezen. Buitenzorg. Java. 

Redactie van de Indische Culturen. S o e k a b o e m i . 

Proefstation voor Vorstenlanden Tabak. K 1 a 1 1 e n . Java. 

Riibberproefstation West Java. (Birecteur Br. Bernard). B ii i t e n z 0 :r g 
Java, 

Wetenschappelijke clienst der R. C. M. A. G a 1 a n g , S. 0. K. 

Bemnee - Nieuweanb, Nevr. Buitenzorg. Java. 

Bosch, A. D. H. Suikerfabriek Pangka Tegal. Java. 

Bosscha, R. a. R. Theeondernemitig. Malabar. 

BEUSS, Br. J. J. B, Scheikundige aan het Theeproefstation. , Buiten- 
^zorg. Java.,, 

HarrevEEB, Br. Ph. van. Birecteur van het Proefstation voor de Javasiii 
kerindustrie. Pasoeroean. Java. 

,Harreveed “ I/AKO, C. H. van. Pasoeroean. J ava. 

HOEmAN, P. W, Chef proeftiiinen der Handeisvereeniging Amsterdam PareC' 
(Karang Dinoja). Kediri. Java. 
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KapeeeE, 1. i. B, W. Cliemiker. s. f. “Soemberdadie”. Java. Kras 
SS/0. B. 

Keibosch, Dr. Gout. Ednaproef station Tjinjiroean. Pengalengan^, 
(bij Bandoeng) Java, 

KonigsbEFGER, Dr. V. J. C h e r i b o n . Java. 

SCHEiBENEE, Br. E. E. Assistent bij bet laboratoriiim voor Bodemkundig on- 
derzoek van bet Algemeen Proef station voor den Eandbouw. Buiten’* 
z o r g , J ava. 

TbngwaaE, Br. T, A. Pasoeroean. Java. 

White, Ir. J. Th. Hoofd van bet Eaboratorinm voor Bodemkundig onderzoek 
van bet Algemeen Proef station voor den Eandbouw. Biiitenzorg. J ava . 

WUEEF, Ir. A. Eandbouwconsulent. Buitenzorg. Java. 

Poland. 

Champ d’experiences agricoles a Koscielec. Poste Kolo ; boite a lettres, skr* 
zynka dolistow No. 22. Kolo. 

Division d'Bxperiencs et de Sciences de la Societe Centrale d’Agriculture a- 
Varsovie. Riie Kopernika 30. V a r s o v i e . 

Foyer de la Culture Agricole et du Champ d'Experiences a Stary - Brzesc. 
Stary-Brzesc, poste Stary-Brzesc-Kryawski. 

Institiit de Cliimie Agricole a TEcole Centrale d’Economie Rurale, (Dir. 
Prof. J. Mikueowski - POMOnSKi). Rue Miodowa 23. Varsovie., 

Institut der Agrikulturcbemie und Bodenkunde an der Polytecbniscben Hocb- 
scliule, Vorstand : Prof. Br. J. Zoecinski bei Bwow. B u b 1 a n y . 

Institut fiir Bodenl'nmde der Universitat Posen. (Instytiit Gleboznawezy' 
Universitetu y Paznianiu) (Director: Prof. Br. F. Teriikowsky) . Maso- 
wiecka 42. Poznan. 

Bandwirtscbaftlicbe Versucbsanstalt. Post Lomza skr. 32. Kisielnics, 

Section (Pedologique) de la Science du Sol du 2^Iusee de rindustrie et de FA- 
griculture. 66, rue Krakowslde-Przedniiescie. V’a r s o v i e . 

Stacja Bdswiadezzalna Pomorskiej Izby Polniczei (Station AgricoledelaCbam- 
bre Agricole de Pomerania.) Szopena 22. Torun. (Tboru). 

Dabrowo, Antoni. Agronome du district Stonim Voyvodie : No w o gr 6 - 
d e k , poste Stonim ; Wydzial powiatowy. 

Bmochowski, Br. Roman, Rue Bagatela 12a m. ,14 Varsovie, 

Gabeiee, Br. Jerry. Czernierwice. Olganowo, Bistrict ‘Wloclawek. 

Gyrski, Prof. Janusz Henryk, Professeur de la Culture des Plantes. 'Bii*- 
b 1 a n y pr^s Ewow. 

Gybueski, Dr. Benjamin. Birecteur du Foyer de la Culture Agricole' et du 
Champ d'asperiences. Kielce, poste Skalbmierz, Sielec.' 

Komar, Bt. Maksyiniljan. Birecteur du Foyer de la Culture Agricole et du 
Cliamp d’experiences a Opatdwiec. Opatdwiec, poste Starozreby, 
Bistrict Block. 

Mieczynski, Br. T. Institut Pedologique. P u 1 a w y . 

Mikeasewseh, Br. Slaw. Rue Szopena 61. V a r s o v i e . 

PaTasinski; Romuald. Birecteur de la Station Agricole d'exp^riences a Kuttio„ 
K u t n o . , 
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SiKORSKi, Prof, Itig. Ta<ieusz. Professeur de la claaire du G^nie Agricole A TU- 
niversite de Cracovie. Rue Studencka 4. Krakdw (Cracovia). 

Skotnicri, Prof. Inz. CzevSlaw. Recteur de la Politeclmique de Varsovie. 
V'a t s o V i e . 

SXARZYNSKi, Prof. Dr. Zygiuunt. Pedologisdies Institut der Jagiellowsclien 
Dniversitat. Krakow. 

SzpUN'AR, Tomasz. Directeur du Cliamp d ’experiences' a Bionic, pOvSte 
Deczyca, voyvodie Dodz. 

SzXURM, J6sef, Directer du Foyer de la Culture Agricole et du Ckanip d’ex- 
periences a Poswietne. P t o n s k . Poswietne. 

Tekoirowski, Prof Dr. F. Mazowiecka 42. P o z n d n . 

Tomaschewski, Dr. J. Institut Pedologique, P u 1 a w y . 

TrEPKA, Franciszek, Directeur du F'oyer de la Culture Agricole et du Cliamp 
d’experiences a Stary-Bxzesc. Stary-Brzesc. Kryawski-Stary- 
Brzesc. 

WXODEK, Prof, Jean de, TJ. J. Aleja Miskiewicza 17. Kracow. 

ZiEmECKA, Mme Dr. Jadwiga. Marszalkowska 73. Vat so vie. 

ZdECiNSKi, Prof. Dr, J an. Polytecknisclie Hocliscliule. D u b 1 a n y bei 
' ;BW6W. ' ' 

Portugal. 

3^ Sec^ao da Bsta^ao Agraria Nacional. Bisboa-Belem. 

Rumania. 

Institut Geologic al Romaniei. Soseaua Kisiieff 2. Bucuresti. 

Daboratoire de Geologic, IVIindralogie et Agrogdologie de la Scoala Siipe- 
rioara de Agricultura Herastra (Directeur: Prof. Dr. P. BncotteeSCou), 
Bucuresti. 

Haturwissenschaftliches Museum von Kiscbineff. (Mueul National din Chi-' 
sinau) Vorsteher : Dr. N. Frorov. Chisinau. Basarabia. 

Encoiixescoxj, Dr. P. Geologue chef a Tlnstitut geologique de Rounianie* 
Kiselef 2. Bucuresti. 

KerEKES, Dr. Stephan. Chemiker in der Zuckerfabrik. Fabrica de Saliar. 
Tar gu - Mares. 

pROXOPOPESCU Pare, Prof.- Em. I. Prof, supl, a BEcole Polyteclmique 

logique, Chef d Tlnstitut Geologique. Soseaua Kisiieff 2. Bucuresti, 

Saidej;, Dr. Teodor.' Chimiste chef a ITnstitute Geologique de Roimianie. 
Section Agrogeologique. Kiselef 2: Bucuresti. 

Serh-CfoaUSlovene State. 

, Bodenkundliches Institut der land- und forstwirtschaftlichen F'akiiltat ' der' 
■ Universitdt. Maziiranocev trg 24. Zagreb.' 

■f SeiwErXH,: Prof. Dr. Ing. Adolf., Vorstand des Bodenkmidlichen Institutes der 

' ' , Dniversittt. . Mazuranim trg '24, Zagreb'.' 

Russia. 

Institut der Bodenkunde und Geobotanik;,der,MittelasiatischenStaatstiniver- 
, sitat. .Obuchowsky 14.',’ Tasc'hkent. 
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-Institiit Selkohesiajstwennyeh Melioratzyi, Selsko-Hosiajstweniiaja Academia. 
Direktor : Prof. Kostiakow’ y Petrowsko - Rasumowskoje. M o s k a u . 

Laboratorium fiir Agrikulturcbemie und, Bodenkunde bei der Kazan'scben 
Universitat. Kazan. 

lyandwirtscliaftliclies Institut. {Rektor : Prof. A. Haygorodow) . Weissrnss- 
land. Kreisbezirk Orsclia U. S. S. R. Gory-Gorki. 

Moskau - Komitee der Pedologie, Smolensky, Buiw, 57. M o s k a u . 

Aboein, R. I. Institut der Bodenkunde und Geobotanik. Obuciiowsky, 14. 
Tasclikent. 

,Afanassieff, Prof. J. N. I/andwirtscbaftliches Institut. Weissrussland. 
Russland. 

Antonoff, Frau M. A. Pedoiogin der Pedologischen Section des Staats-Insti- 
tutes der Versuchs-Agronomie, Zagorodny prospect, 2S, w. 40. Lenin- 
grad, 

.Archangeesky, Frau K. A. Wasii3^-Insel, 5 Linie, 46, w. 25. Leningrad. 

Bessonoff, Prof. A. I. Prof, der Pedologie des Samara -Hochinstitutes der 
Land wirtscli aft. Vosnesenskaja 130. Samara. 

Dimo, Prof. N. A. Institut der Bodenkunde und Geobotanik. Obuclioffstrasse 
14. T a s c b. k e n t . 

Bo^iraISCHEFF, Frau B. A. Str. der Friede, 28, w. 18. Leningrad. 

Fieatoff, Prof. M. M, Universitat, Institut der Landwirtscbaft. Mocbowaya, i. 
Moskau, 

Gedroiz, Prof. K. Forstinstitut. Leningrad. 

Geinka, Prof. K. D, Landwirtschaftlicbes Institut. Tschajkowsky str., i. 
Leningrad. 

Gorschenin, Prof. K. P. Sibirien-Landwirtscbaftliclie Akademie, SetMon Bo- 
denkiinde. Omsk. 

HemmEREING, Prof. W. W. Granatny* pereulok, 14. Moskau. 

Ieeyin, R. S. Komitee der Bodenkunde. Smolensky bulw., 57, Moskau. 

Imscheneezky, I. Z. Pedologe des Moskau-Komitee der Pedologie. Spassky- 
strasse, Ejrasnoprudny pereulok 3, w. 8. Moskau. 

Jarieoff, Prof, A. A. Wosdwijenka, 5. Gosplan. Moskau. 

KaepGIN, N. A, Lciter des Samara-Hocbinstituts der Landwirtscbaft. Ilyin- 
skaya-strasse 113. Samara. 

KassaEkin, Prof. Minsk. 

KaEzinsky, N. a. Gehiilfe des Verwalters der Moskauer Versuclisstation, 
Moskau -Kiewo-Woroneg-Bisenbahn. Station : Sobaklno. 

KirssanOFF, Prof. A. Director des Weissrussiscben WissenscbaftliGhen Iiisti- 
tuts fiir Moorkunde. Minsk. 

KeawdiENSKO, K. M. Institut der Bodenkunde und Geobotanik. Obncboff- 
strasse, 14. T a s c b k e n t . 

Krassuck, Prof. A. A. Vasily-Insel, 11 Linie, 42, wv. ii. ' L e n i n g r a d . 

Krawkoff, Prof. S. P. Vasily-Insel, 16 Linie, 29. Leningrad. 

Krokos, Prof. W. J. Flandelsstrasse, 5, w. 9. O d e s s a . 

Kurbaeow, Prof. N. I. Tashkent University. Tashkent. 

Kxtsenoff, Frau O. J . Geograpbiscbes Institut. Mojka, 122. Leningrad. 

Kusmih, M. S. Versuchsstation, S a r a t o w . 

KuEEER, Frau B. K, Borissoglebsky per, 6, w. 6. Moskau. 

10 — Agr. ing. ■ ' ^ A' , , ^ ^ ' 
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Bckermann, Dr. fil. Haxry von, Bergsingenior. L j u s xi. e . 

E)ckstrom, I/ic. fil. Giimiar. Sveriges geologiska undersokniiig. Stock- 
holm, 50. 

Feii,iTzKN, Prof. Dr. fil. Hj almas von. Direktor der Ackerbauabteiliing. 
Sclxwedische Dandw. Central- Versuchsanstalt bei Stockholm. PI n p c t i - 
mentaifaltet. 

FeodkvisT, Hemiaii. Jordbrukskonsulent. 0 r e b r o . 

Gavetin, Dr. ;&1. Axel. Overdirektor. Karlavagen, 28. IV. vS t o c k fi o 1 111 . 
Giobee, Cannar, c/q Dr. C. Barthee. B:x:xjeriititalfaltet . 

HaIvDEN, Dr. fil. Bertil. Bektor. Bxperimentalfaltet. 

HEDeund, Prof. Dr. fil. Teodor. Akarp. Alnarp. 

HESSEI/MANN, Prof. Dr. fil. Henrik. D j u r s U o 1 m . 

Johansson, Dr, fil. Simon Staatsgeolog. Stockholm, 50. 

BijNdbead, Ingenior Karl. Utanbygatan, 12. Vasteras. 

MaIvMSTROM, Dr. fil. Carl. Bxperimentalfaltet. 

Nannks, Dr. fil. Gottfrid. Director Kemiska Stationen. 0 r e b r o. 

OdEn, Prof. Sven. Bsperimtalfaltet. 

Ohesson, Prof. Dr. fil. Brik. Alnarp . Akarp, 

Oswald, Dr. fil, Hugo. Dozent, vSvenska Mooskulturforeningen. J611- 
k 0 p i n g . 

BomEEE, Dr. fil. Lars Gunnar, Dozent. Sveavagen 52. D J 11 r s h o 1 m . 
Ta!€M, Dr. fil. Olof. Dozent. Statens Skogsfdrsok-Anstalt. Bxperi- 
mentaifaltet. : 

TorsTENSSON, Dr. G. Haga Card. Knife sta. 

VESTERBERG, Prof. Dr. fil, K. A. Lidingon. Herserud bei Stockliolm. 

Switzerland. 

Schweizeriscbe Agrikiilturchemische Anstalt. Bern. Li<sbefeld. 
Schweizerische Landwirtscliaftliclie Versuchsanstalt. 0 e r 1 i k o n . Ziirich. 
Gessner, Dr. Hermann, B u c h s bei Aarau. 

Girsberger, Oberst J, Kultur-Oberingenieur. Kaspar Iteelierliaiis. Zu- 
rich, I. 

SCHERF, Ing. Dr. Bmil. Ingenieiirchemiker, ludgen. Technisehe Hochscliiile, 
Agrikultiircliemisches Laboratoriiuii. Zurich . 

VOEKART, Prof. Dr. A, Schweizerische Landwirts<‘haftliche Versiiclisaiistult, 
Oerlikon. Zurich. 

WiEGNER, Prof. Dr. Georg. Adlisbergstrasse 82, (TJiiiversitatsstr, 2). Ztir ich. 


Surinam. 

Bijk, It. J . W. vatu Scheikundige aan het Landbouwproefstation. P a r a 
m a r i b'o 

Czechoslovakia. 

Bureau P«iologic|ue du Conseil d’ Agriculture. Praha. 
Zemedelska-technicky, referit expository v ministersva Gemedelsva« Ste- 
fanowkeva 41. Bratislav^a. ' 
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PROCEEDINGS OF THE INTERNATIONAL 
SEED TESTING ASSOCIATION 


Papers. 

SEED INJURY FROM FUNGI AND INSECTS. 

In seed research, not only the germinating power, ptirit}^ and 
gennineness are of interest, but an important factor also is the san- 
itary condition. Sometimes, though the germination power is 
satisfactory, the seed is still not sufficiently sound and so is not 
fit to be, sown. It may be improved by disinfection, but in some 
cases there is no reined}^ and the whole lot lias to be rejected' for 
sowing purposes. 

As to fungous diseases, two different ways may be distinguished 
in which these can be transferred hy the seed: (i) the seed may 
be infected by spores (e. g. Tilletia), ■ {2) mycelium may have pe- 
netrated into the seed. 

As to the latter, the sanitary condition may be easily verified 
after the seeds have been in a . moist atmosphere for a few days 
as this permits any existing fungi or bacteria to develop more 
readity. 

Generally the presence of fungous diseases ma3^ be easily, 
diagnosed by examining the germinating beds. But the seeds 
in these beds ate somewhat close together, so that there is danger 
of contact infection. B'or this reason it is preferable to use open 
zinc trays (26 cm. x 10.3 cm.), covering the perforated bottom 
of these trays with moist filter paper and laying a similar cover 
over the whole. The number of seeds for the test is so limited, 
that contact infection may in ■ this way be avoided. 

Should the seeds not happen to be in good condition owing 
to their vitalit}^ being damaged from some cause, they are less im- 
mune against saprophytic fungi. The presence of such fungi, though 
not itself causing disease, indicates an inferior soundness of the 
seed. vSuch saprophytic fungi may be different species of the follow- 
ing genera: — PenicilUum, Aspergillus, Rhizopus, Mucor,Cephdo- 
thecium, Oeiocephalum, Stysanus, Acrostalagmus, Alternaria, Chm-' 
Aomium, and others. ’ 
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Fungi belonging to the pathogenic group, however, are of 
more importance and a short summary of these is given as follows. 

Peas are often infected by Ascochyta Pisi, When the germinat- 
ing powder is ascertained, this fungus is as a rule easily recognized, 
and the percentage of attack may also be determined. On the 
dry seeds the infection is often indicated by yellowish spots, which, 
however, cannot always be determined wdth certainit}", and so in 
inspecting the seed beds, the infection may prove to be more se- 
vere than seemed probable from the infection of the dry seeds. 

The severity of the infection varies in different years. The 
past season (1924) in this respect has been a very bad one in Hol- 
land, as may be seen from the folio-wing table. 


Percentage of ^scocli3’’ta attact 


Season 

oe) 

10 

10-20 

zo-so 

30-40 

40-50 

50-60 

60-70 

70-S0 

80-90 

90-100 


% 

% 

% 

% 

% 

% 

% 

% 

/o 

% 

% 

1920-21 

II 

40 

25 

10 

7 

4 

3 

0 

0 

0 

0 

1921-22 

25 

42 

13 

8 

■ 2 ! 

4 

6 

0 1 

1 

0 

1 0 ^ 

i 0 

1922-33 

'^5 

67 

5 

2 

0 

I 

0 

0 1 

0 

1 ^ 

1 ^ 

1923-2^1 

34 

41 

13 

10 

0 

I 

I 

0 * 

0 

t 0 


192^-25 

8 

33 

19 

15 ■ 

i 

8 

8 

i ^ 

3 ' 

2 

1 I 

! 

1 0 


(i) I^crcentage of samples examined at Wageningen. 


With regard to this fungous infection it seems desirable to 
fix a limit above which no seed should be considered fit for sow- 
ing. 'Not only the percentage of infected seeds is of interest, but 
also the severhj/" of attack of each individual seed. If the 'per- 
centage ofTnfection be a high one, then the degree of' individual 
infection is also sure to be very severe, that is to say most' of the 
seeds will be as a rule badly infected, the cotyledons being pene- 
trated to a marked degree by the fungus. From such a diseased 
seed there will develop, if anything, a very weak seedling, w^Hch 
is likely to perish at, an early stage. If the diseased spot be' not, 
too large, the plant may grow, but it may then become ' a source 
of infection to 'adjacent plants, if the weather , be favourable for 
the further development of the fungus. The consequence of se- 
rious infection is thus twotold: (i) , tii^i seedling 'is abnormal in 
appearance, (2) diseased plants are produced. ' 

Other fungous infections apparent nn' peas, are caused by 
Macrospormm sp,,' Fmarium mid Botryiis cinerea. The exist- 
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eiice ot these three fungi may also be determined in relation to 
germinating power. 

In addition to the above, peas may 'be damaged by Bruchus^ 
fisi or by Grapholitha nebritana. As regards the .first, , it should 
be mentioned that in the samples tested at Wageningen, a weevil 
was rarely present in the infected peas, and as a rule there was 
only the round hole left by the insect. One series ot samples, how- 
ever, sent for testing this season, appeared serioiisty attacked, 
and in this cavSe most of the infected seeds still contained the 
insect in a more or less developed stage. This series had been im- 
ported from another countr}^ with different climatic conditions. 

Beans may be infected b^^ Colletotrichum {Gloeosporium) Linde- 
muthianum. On moist seeds in the seed-bed, the spores are form- 
ed freely on bright colored spots with a cliaracterivStic dark 
border. On dry seeds of bright colored species these spots are easily 
recognised, although less distinct on the brown colored t3?^pes. 

The Macrospormm infection is much more common on beans' 
than on peas. The infected dry seeds show a small pink spot jiist 
underneath the inicropyle. During germination, the spot enlar- 
ges considerably and becomes purple with a }’ellow margin. A 
greyish mycelium develops with multi-cellular spores. The peri- 
theciak stage, Pleospora, belonging to this species, though as a nile 
immature, is also very frequently formed. This infection is often 
dealt with by various disinfectants, as the fungus is rather 
superficial. In this way, if the attack is not too serious, normal 
plants nia}?^ be produced. The damage may be serious at the early 
stages of plant growth, but can be checked at the first stage. If 
the plant outgrows this dangerous period it will not show any symp- 
toms of attack, though the spores may be foiiiid later, dispersed 
on leaves and pods, apparently not causing much Iiariii. It is 
therefore only if the first stage of development be neglected, that 
the fungus may^ become disastrous 

In Holland, 1923 was a very bad season as 'regards quality 
of beans. During harvest time, the weather had been decidedly 
moist, and, coiisequentty the seeds were exposed to unfavourable 
conditions before being harvested. No specific disease occurred, 
but there' was a large , increase of various saprophytic fungi and 
bacteria. In many cases, disinfection was effective especially' 
against fungous' attacks, compared with bacteria infection. 

Tn connection with disinfection of seeds in general, the follow^- 
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ing observation may be made. Disinfection may favour tbe healtb 
of the seeds before they are brought to the seed beds. It is not, 
however, advisable, if the germinating power has to be determined, 
as this mechanical process is liable to alter the condition of the 
seed. The determination of the germinating power of disinfected 
seeds may, nevertheless, be a distinct advantage to the sender of 
sample grains of cereals, beans, beet seeds, etc., as compared with 
untreated seeds. In this vray he is able to get a good idea as to^ 
the state of the seeds and at the same time information respecting 
any possible improvement. In Wageningen, therefore, such tests 
are made regularly with disinfected seeds. 

Beans may also be at acked by weevils. Great losses may 
be caused b3^ Bruchus obtectus. As contrasted with Bruchas pisi, 
this species la^^s eggs also on the mature seeds, into which the larva 
bores. In this wa3r the spread of infection in the stored seeds ma}^ 
be accentuated. This form of infection is, however, exceptional 
in our country. 

Also in field beans [Vida Faha), if attacked b}^ Bnwhm spp., 
the weevil is often to be found in the seeds. The two species found 
in this case are : Bmchus atomarius [gmnarius) and S. rufimanm^ 
Sometimes the weevil appears to be attacked by ichneumons, and 
a fly instead of a weevil is seen in the hole 

Cereals are more especially attacked by Fissarkm sp. This 

readity be detected in the seed-beds. In Holland, particularly 
oats and wheat are sometimes liable to severe infection. The years 
1919 and 1920 were bad Fusarium ^’^ears in this countr3^, but since 
then the infection has not returned to such an extent. M^^celium 
and spores, which differ with varius species, develop freely in the 
humid germinating seed beds. For example, Fusarium culmomm 
is characterized by the chocolate-coloured spores ; F. herbamm 
by the salmon colour ; Gihberella SauUnetii hj the purplish brown 
mycelium and the tendency to form dark bluish perithecia. To 
be quite sure of .the species, a microscopical examination is neces- 
sary. In the bad Fusarium years, the G. Saubinetti was the most 
widely spread : and secondly F, culmormm In addition to these 
the following infections may be mentioned : Claviceps purpurea, 
the sclerotia of which are frequently found to be mixed with the 
grain; fritfly, especially in oats; Tilletia Tritid and T.foetans on 
wheat. An indication of this form' of infection is firstly the smutted 
grain and secondly the loose spores. These "may best be detected 
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soaking about lOo grains in water, Tlie water is then drained 
off and ill order to get a more condensed spore emulsion, the wa- 
ter may be partly evaporated until onl3^ a few drops are left, or 
else a centrifuge mzy be used followed by microscopical exatiiiiia- 
tion, to detect wlietlier the grain is infected hy Tilldia. 

Still other forms of infection maj" be mentioned, such as Col- 
lefoiricMm linicolum and. Botrytis sp. on flax seed. The percentage 
of infection nia}^ also be determined. Zinc trays, as described 
earlier, with moist filter paiier at the bottom, be used also 
in this case. It has been found practicable to divide the tra}^ into 
four partitions by means of three glass dividers on which a cover- 
ing glass plate rests. In this way, the space within is kept moist. 
About six da^^s after the seeds have been placed in the germinating 
beds, the Botrytis colonies are counted. Infections caused by Col- 
let otricham may he treated in the same way. Treatment with Uspu- 
lun dry disinfectant or with Germisan have proved veiy effective 
in, the .control of Botrytis infection. These disinfectants are 
easily handled as compared with solutions, which are of course 
unfit for disinfection ■ of flax seeds. 

On beet seeds infection of Phoma Betae is veiiy common and 
samples wliich are wholly free from this fungus are scarce. An 
examination of these seeds at the time of determination of the ger- 
minative power, by means of a binocular microscope, has shown 
the occurrence of Phoma p3?’cnidia on the seeds or on the root, and 
thus it is possible to state the degree of the infection as a per- 
centage. Treatment of the seed with a 50 % Germisan solution 
for two hours, checks the infection to a considerable exteiit. 

Seeds of prasler?' and celer3J^ nia3'’ be infected by Sc-ptoria Peiro- 
selini and by S. Petroselim var. Apii ; the p3nmidia of these fungi 
ma3r also be detected by means of a binocular microscope. 

.Sometimes tree seeds ma3^ be damaged by insect pests, as for 
•example in certain samples sent for testing to Wageiiiiigen : — 
Pseudotsuga Douglasii by Megastignms spermotrophtis ; 

Ahies pectinata by Megastigmus sirobilobius ; 

Rosa multiflora by Megastigmus sp. 

Betula alba by Oligotropfms betulae. 

The above 'account, though far from' being complete, will show 
the need for a more uniform method, of research in these matters. 

' ' ■■ ' Iv. C. Doykr, 

Seed Testing Slalton^ Wit^mingm, 
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THE DISTINCTION BETWEEN SEEDS OF ITALIAN RYE- 
GRASS AND PERENNIAL RYE-GRASS AND BETWEEN 
SEEDS OF RYE-GRASS AND MEADOW FESCUE 

Foreword. 

Perennial Rye-grass and Italian R^^e-grass are two of the most 
iniportaiit and most commonly cultivated grasses in Deiiiiiark, 
about I 600 000 kg. and 800 000 kg. seed of these species respec- 
tively being used every year. This represents about 20 and 10 
per cent, respectively of our entire consumption of grass and clover 
seed. These two species are, as is known, somewhat different from 
each other in respect of permanence, hardiness and adaptability 
to the soil. Their seeds bear a strong resemblance to each other ; 
those of Italian Rye-grass are certainly partly furnished with awms, 
but threshed and cleaned lots often contain 50-75 per cent, armless 
seeds, the well known and high-yielding Danish strain Tystofte 
No. 152 especially, containing man^^ such seeds. As is known, 
seeds of Perennial Rye-grass have general^ no arms or, occasion- 
ally, very small awns. So far, it has proved impossible to distin- 
guish with, certainty between seeds of Perennial Rye-grass and 
awnless seeds of Italian R^^-e-grass. Various authors have men- 
tioned that the shape of the teeth on the inner pales are sufficient- 
ly characteristic to identify the tw^o Rye-grass species; ,the differ- 
ence in this respect, however, frequently does not hold, good, so 
it is' inadequate for differentiating with certainty betw^een the two 
seed species. 

At my request, Herr B. Hbubbo (agricultural scientist) being em- 
ployed as scientific assistant at the Danish State Seed Testing Sta- 
tion, has 'made observations with a view 'to determining realiable 
botanical criteria for the species in question. 

As Plerr Hbubbo's researches having reached a' stage where 
it is considered that positive results have been obtained, we have 
decided, in view of the considerable number, of Aests made., to re- 
cord these results; reports on subsequent researches will be pub- 
lished in due course. , 

Some of 'the. assistants at the Danish State Seed Testing Sta- 
tion are morv able to make this detennination of the .identity of 
Rye-grass, and from ist' October, ' 1925, we are prepared to de- 
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termine, by microscopic examination (i) wliether a sample consists 
of Perennial Rye-grass or of Italian Rye-grass (2), if a sample of 
Perennial Rye-grass contains seed of Italian Rye-grass, and vice- 
versa, and (3) the percentage of each of these species in any 
sample, 

K. Dorph-Picter>sen, 

Dirccior of the 'Danish Stale 
Seed Testing Siaiion. 


I. Italian Rye-grass and Perennial Rye-grass, 

In the summer of 1922, while making observations in the con- 
trol fields of the Danish State Seed Testing Station, I noticed for 
the first time a , distinction between Italian Rye-grass and Peren- 
nial Rye-grass in the presence or absence of teeth at the marginal 
nerves of the outer palea, and since then this distinction has been 
the' object of my. observations. A provisional account of the re- 
sults of my investigations is given below. 

A short description of those characters of the two species which I 
have especially examined is given, whereas ' such differences as^ 
refer to the morphology of the seesd, being without interest in 
this connection, are left out of consideration. 

In this report the term seeds ”, as ordinarily used when re- 
ferring to grasses, denotes the fruit enclosed by the outer and the 
inner palea. 

Seeds of Italian R 3^ e-grass {Lolium italimm Braun) 
are general!}’' oval. The outer palea as a rule bears a long awn, 
but this characteristic is not alwa3"s present, even in tinthreshed 
lots. At that portion of the marginal nerves of the outer palea which 
is marked b {Fig. 14 a) I have, with the undernoted exceptions, always 
found from one to many teeth, as a rule comparatively large. Those 
portions marked a and c were also in most cases furnished with 
teeth. The teeth at the nerves of the inner palea are most 
frequently long and comparative^ narrow (O. Rosxrup). The 
tacHlla is narrower and more c34indrical than that of Perennial 
Rye-grass. 

Seeds of Perennial Rye-grass {Lolium perenne Lf.) often 
have a somewhat rectangular shape. Only in a few cases is the 
outer palea furnished with a poorly developed awn. I am inclined 
to believe that the presence of ,an 'awn is often due to crossing 
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in a far-off generation. On that 'portion of the two marginal ner- 
ves of the Oilier palea marked b in Fig. 2 teeth have not been observed 
(except in the mider-mentioned peculiar cases), whereas teeth of- 
ten occur at the portions marked a and c (especially at the latter). 
The teeth at the nerves of the inner palea are, compared with those 
on Italian E.3^e-gTass, most frequently short and broad, and the ra- 
chilia is broader, more flattened, and more closely pressed to the 
inner palea than that of Italian R^^e-grass (O. Rostrup). 

In 1113-" observations I have left out of consideration whether 
the seeds w’ere awned or not, as the object v^as to discover a 
method of distinguisliiiig between the two species even if the avms 
were absent or if the\^ had been broken oft b3' the threshing and 
the cleaning of the seed. Italian R^’-e-grass after being threshed 
and cleaned often contains as much as 40 to 75 per cent, awnless 
seeds. 

Of the authors, whose works have been at 1113^ disposal, only 
one, viz. E. D, Hartz ('' Landwirtschafiliche Sanienkunde ” 1885), 
has mentioned in this connection teeth at the outer palea, -which 
he describes as kurz-borstig gewimpert '' (bearing short hairs). 
It is not clear, however, either in the text or in the illustrations in 
his book, what he means, and he does not appear to attach any 
great importance to this condition. 

Frequently, when I have found teeth on Perennial Rye-grass 
at the portion marked c .(Fig. 14 ^), the3^ have been somewhat 
lengthened and bent. Very occasionall3q on the uppermost seeds in 
the spikelets of this species, I have obsen^ed teeth on the marginal 
nerves from the end to the middle of the seed. It has alwa3"s been 
possible to recognise these '' uppermost seeds '' from the others 
on account of their smaller size and their tendency* to taper up- 
wards. These '' uppermost seeds '' very seldom occur in W’ ell- 
cleaned lots as theT' are generalty poorty developed. 

The seeds of Italian R3^e-grass — as previous^ mentioned — 
are furnished ' with a variable number of teeth at that , portion of 
the marginal nerves of the outer palea that is marked b with the 
exception, however, of, on an average, 5-6 per cent, of the seeds 
examined. 

The majorit3^ of the seeds without teeth, however, have been 
found to be the lowest seeds in the spikelet ; these as a rule dift'er 
in shape from the seeds above them. Such a lowest seed is 
illustrated in Fig. 14 y ; it is characterized by its flat-topped glumes 
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and its broad racMlla. An awn is generally absent, and very of- 
ten the gltimes contain no fruit, or only a poorly developed oiie„ 
The greater portion of such seeds is usually removed during 
cleaning operations. A test of Italian Rye-grass as to genuineness 
of species, should therefore be made of the '' X3ure seed '' of the 
sample. 

Practica% all these low^est seeds '' of Italian R^^e-grass as 


.4 
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Fig. 14. — Italian Rye Grass {Loliani {talicu}}''. Braun). 

[S. PerenrXiI Rye-Grass p^renni'). 

v. ItaUan Ry-eGrass (Lolium Braun), 

nowcst seed in spikelet). 

well as the few others without teeth on the middle portion of the 
marginal nerve, had those long teeth on the nerves of the inner 
palea, which several authors have considered characteristic of the 
species in question. , I shall not enter here into further details with 
respect to these teeth, w^hich have been somewhat differently de- 
scribed hj a number of authors (O. Rostrwp, A. Votkart and F. G. 
Stebtbr,' S. F. Armstrong, G. Fakon and others). Though the 
size of the teeth on the inner palea may -vary within each of the 
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two species, yet the charateristic length may be important in de- 
termining those seeds of Italian Rye-grass which are not toothed 
at the middle of the marginal nerves of the outer palea. 

Wi^TMACK, amongst others, mentions that the inner palea of 
Italian Rye-grass is as long as the outer palea, and that in Peren- 
nial Rye-grass the inner palea is shorter than the outer palea, but 
this rule according to our obsenmtions does not appear to hold 
good in all cases. 

Seeds of both species ma3^ have teeth on the surface of the 
outer palea in other places than the marginal nerves. For ex- 
ample, Italian R}- e-grass has sometimes (more freqiieiitty than Pe- 
rennial R^^e-grass) teeth on the surface between the marginal nerve 
and the membranous edge of the outer palea. Mention should be 
made of the fact ,that in Italian Rye-grass teeth have sometimes 
been noticed to be present on one of the marginal nerves and ab- 
'sent on the other. 

A binocular microscope (magnifying either 33 or 45 times) 
or a lens (magnifying 16 times) has been used in the observations. 
The teeth mentioned iiiay^ most easily- be seen in transmitted light 
when the seed is lying with the back upward on a slide under the 
microscope, provided that the marginal nerves are situated exactly 
on the edge of the seed. Unfortunate^ this is not always the 
case, and, therefore, some seeds must be held with the fingers un- 
der the microscope or before the magnifying glass and at the same 
time turned round. 

An account of the results obtained from the observations car- 
ried out is given below: 

A. Italian Rye-grass. 

(i) From each of the 13 different plots in the experiment gar- 
den of the Danish State Seed Testing Station, sown with samples 
of ' Italian Ry^-e-grass, one typical plant was har\-ested ■ (7 of the Dan- 
ish strain Tystofte No. 152, i described simply as Danish, 3 Irish, 
Irish-French, and i French) ; 50 kernels from each of these plants 
wi'ere carefully examined. On ' an average about ii per cent, of these 
seeds lacked teeth at the middle portion of the . marginal nerves, 
but nearly all were recognised as “lowest seed'"* in the 'spike- 
let, and, moreover, were furnished with 'long teeth' at the 'nerves 
of the 'inner palea. lu' the examination of the seeds, their devd-; 
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opment has been left out of consideration, the rather high average 
percentage of seeds without teeth in this uncleaned material thus 
being partly due to the fact that even empty glumes (most fre- 
quently lowest seed have been taken into consideration, and 
parity to the fact that the seeds at the time of harvesting were 
over-ripe. Owing to this circumstance some of the seeds had prob- 
abty fallen off, which resulted in the samples containing a com- 
parativety large number of lowest seeds '' as at it is usually the 
uppermost seeds in the spikelet that are lost. 

(2) Seeds from about 15 plants of the second generation of 

14 difierent families of the Danish strain T3'^stofte No. 152 have 
been examined. This particularty good material was kindl^r placed 
at our disposal b}' the manager, P. O. of the ex- 

periment farm Rosldldegaarden ’b 100 seeds from each sam- 
ple have been examined ; 95,8 per cent, had distinct teeth at the 
middle of the marginal nerves. The 4.2 per cent, seeds without 
teeth varied in these samples from o to 9 per cent. ; these seeds, which 
could in tiearty^ every case be identified as the low’est seeds in the 
spikelet, had long, teeth at the ner^^’es of the inner palea. 

(3) Moreover, of the two species in question the following 

samples (50 seeds from each), whose origins are not so definitely 
known as that of the afore-mentioned have been examined : 15 
Danish (7 Tystofte No. 152), 10 Westemw^olths Grass (from 

the Dutch State Seed Testing Station at Wageningen), 3 Drench, 
I New' Zealand and i Argentina. On an average, 5.8 per cent, of 
seeds without teeth at the middle portion of the marginal nerves 
of the outer palea — vaiw’ing from o to 10 per cent. — w^ere fomid 
in these samples, but in respect of these seeds the same holds good 
as stated in paragraph (2). 


B. Perennial R%e-grass, 


(i) As in the case of Italian R3^e-grass, seeds of Perennial 
grass w^ere harvested from 25 single plants, from- different plots 
in the experiment garden of the Danish State Seed Testing Sta- 
tion; 12 of the 25 plants wrere of the Danish Tundbaek strain, 
2 were described simpty as Danish, 7 Irish, 2 Scotch, 1 English and 
„i- Polish. 50 seeds from each plant were examined. 

With the exception of i “ uppermost, kernel which has teeth 
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from the top down to a little below the middle, teeth were not found 
at the middle portion of the marginal nerves (Mg. 14P). 

(2) In 1920 received from H. N. Frandsen, the experiinen- 
tal farm Otoftegaard ”, comprehensive and valnable material 
consisting of 165 samples of seed from single plants of the 
baekstrain, the mother plants of w^hich in most cases had been 
isolated. Of each of these samples 100 seeds were tested. In 150 
of the samples no teeth w^ere found at that portion of the marginal 
iieives of the outer palea marked b in Fig. 2. In the other 15 sam- 
ples 60-100 per cent, toothed seeds were found. In 6 of these sam- 
ples, moreover, the greater portion of the seeds were awiied. 4 sam- 
ples, contained, on an average, 5.5 per cent, seeds without teeth, 
being similar in this respect to Italian Rye-grass, according to our 
observations; 5 samples contained, on an average, 24 per cent, 
seeds without teeth. 

At our request, H. N. Frandsen has very carefully gone through 
his notes on the cultivation trials with the 15 plants in question and 
others of the same parentage. So far as 13 of these samples were 
concerned, it could be showm that the ' mother plants had been 
hybrids (crosses betw^een the tw^o Rye-grass species in question). 
'As regards the remaining two samples (Nos. 56 and 88) it was im- 
possible to demonstrate that crossings had taken place. On the 
contrai}?', Frandsen had suceeded in producing' from plants 
of exactly the same strain as those mentioned, individuals having^ 
the appearance characteristic' of Perennial Rye-grass. The only 
samples for which the criterion marginal nerves without teeth ''' 
did not hold good were Nos, 56 and 88 ; these will be sown to 
ascertain, if possible, whether, they are hybrids. 

Further I have several times had the opportunity of making 
observations on some^ hundreds of single plants of Perennial Rye- 
grass which w-ere planted out at '' Otoftegaard ” , for the purpose 
of improvement. All of them — with the exception of one (prob- 
ably a recessive form, from an accidental cross) —'had 'marginal 
nerves without teeth. 

(3) The following samples, whose .origins, are not' so definite^ 
'known as those of the samples mentioned in paragraph .(2), have 
been examined 5 Danish (the Tttndbaek strain), 3 Scotch, 2 Irish, 
and 2 New’ Zealand. In "no case were seeds found having teeth 'at 
the middle portion, of ■ the marginal nerv'es.’ 

(4) ' Several samples' sent in, lot testing at The'' Danish State 
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Seed Testing Station liave shown the same criterion. In those 
cases where toothed seeds occurred in the samples, awned seeds 
were also found in the purity determination. 

Mention should also be made of the fact that during these 
three years work in the laboratory and in the field, I have' 
frequently made observations on seeds of these two Rye-grass 
species. For the purpose of control we have sown a few seeds in 
sterile soil, but unfortunately most of the plants were destroyed 
by frost in the hard winter 1923-24. The remaining plants, 
however, proved that the conclusion already reached was correct. 

Finally, stress should be laid on the fact that the two closely ■ 
related species in question easily cross with one another, and that 
it may never be possible to find a method or testing in wrliich the 
possible presence of hybrids thus produced can be ignored. In 
order to be able to form an opinion as to the occurrence of such 
types, sowing and arti&cial crossing are of course uecessarj^. 

II. Rye-grass — Meadow Fescue, 

■ The criterion most often used by the Seed Testing Stations 
to distinguish betw^een R^^’e-grass and Meadow^ Fescue {Festuca 
pratensis Huds.) is the difference in shape of the rachilla. This 
criterion, wrhich has been described by a number of authors, will 
in most cases suffice, but now and then such seeds occur as are 
difficult to determine because the shape of the rachilla is not typ- 
ical of either of the species in question, or because the rachilla is 
entirely absent. In such cases it is' desirable to have other 
criteria. ■ ' ’ 

Mention shoffid therefore be made of the fact that when the 
basal parts of seeds of these species are seen from the back, dif- 
ferences are revealed at the point where^ the seed has been attached 
to the spikelet. Perennial Rye-Grass seeds ' have most . frequently 
narrower and more tightly fitting '' basal parts ” (Fig. 15S) than those' 
of Italian Rye-grass (Fig. 15^), but the difference is not sufficient!}’' 
distinct, to afford a certain means of distinguishing between them. 
It can, only be employed as confirming a determination . of the ident- 
ity' of the species. ',The “ basal part of Meadow Fescue is, on 
'the contrary, , generally broad and so to speak “ clubbed '' and thereis 
^ a very open fcrrow between the basal part and the seed (Fig. '15^). 
Further, 'the', 'shapes of The seed of the species in question ate 
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somewhat different. The seed of Perennia! Rye-grass is nearly 
rectangular, that of Italian Rye-grass oval, and that of Meadow 
Fescue a little wry, notably tapering off towards the base. 



Fig. 15. — § == LoUum percmie 

s = Lolium italicum Braun. 
5 = Festuca pratensis Huds. 


In contradistinction to those of Rye-grass, seeds of Meadow 
Fescue are all smooth ; they are only exceptionally furnished with 
com^ratively smaH teeth at the upper portion of the outer palea. 

*1, r nerves of the inner palea are smaUer than 

those of Rye-grass. 

E. Heeebo 

Assistant to the ^ Danish 
Seed Testing Station. 
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Abstracts and Liter atnvc. 


Tiie Evaluation of Hard Seed. 

Brown, (United States Department of Agriculture). Repori of the 

Foitrth International Seed Testing Congress in Cmnbvidge, ig24, London, 

1925. 

The Association of Official Seed Analysts of North America have, in 
consideration of the importance of establishing a uniform basis for la- 
belling seeds, adopted, the following rule 

In reporting the germination of samples of leguminous seeds, a 
portion of which usually remains hard at the end of the test {i. e. does 
not take up water readily under normal conditions for germination) , the 
actual percentage of germination should i'e reported, and also the per- 
centage of seed remaining hard 

The need for further investigation on the adequate evaluation of hard 
seeds is now fully recognized b}^ the American Seed Trade. 

M. L. y. 


The Determination of the Botanic identity of Varieties in Laboratories 

and In Experiment Fields. 

ChmEEAR, F., Director, Seed Testing Station, Briiiin. Ibidem. 

Attention is drawn to the importance of preparing a detailed descrip- 
tion of the characteristics of varieties both in the held and in the laboratory 
to assist in the drawing up of guarantees of genuineness and purity of seed. 

The author describes some of the more frequent characteristics asso- 
ciated with varieties of sugar beet, potatoes, wffieat and barley. 

An exchange of observations taken on trial grounds in various coun- 
tries would be very beneficial in this respect. 

M. L. y. 

Seed Testing. 

CmiEEAR, F. (Director, Seed Testing Station, Brunn). Study of the me- 
thods and standards established with a view to regulating seed testing, and 
the regulations concerning the foreign and home seed trade. Publication of tjw 
Minisify of ^Agriculture, No. ,,33, 312, pp. 57 illustrations. Prague, 1923. 

The author discusses critically the various methods of seed testing em- 
ployed in the different countries and in Czecho-SlovaMa. He describes in, 
detail especially , the method adopted in, Austria, Germany, Hungary, 
Switzerland, Denmark, Holland, and in the United States, and makes a 
short review of the situation and work of the Seed' Testing Stations in 
Sweden, Norwy, , Finland, England, 'France, Belgium, Yugo-Slavia, Spain, 
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Roumania, Poland, Russia, Italy, Canada, Japan, Australia, New Zealand, 
and Uruguay. Reference is made to the 3rd International Seed Testing 
Congress held in Copenhagen 6th-ioth June, 192 x ; to certain new methods 
of testing, the Pieper, Heinrich, and Nemec-Duchon methods ; the deter- 
mination and provenance of seeds ; to the identification of potato varie- 
ties, and to certain apparatus useful in seed testing. 

In the second part, the author deals with official regulations established 
in the various States with regard to the seed trade. A short account is giv- 
en of State regulations adopted in other countries (Holland, England, 
Canada, France, United States, Hungary) and examples are given of laws 
and ministerial orders put in force in Czecho -Slovakia with reference to 
such questions. 

A comprehensive bibliography of 483 titles is appended. 

M. U. Y. 

Gernainatioii Test at Low Temperature, with particiilar Reference to 

Seeds wMch are not fully After-Ripened. 

Franck, Br. W. J. (Director, State Seed Testing Station, Wageningen). 
3 figs,, bibliography. Report of the Fourth International' Seed Testing Congress 
in, Cambridge^ 192 s, London, 1925, . 

Germination at low temperature is discussed under two headings • 
physiologically unripe seeds, and seeds which are after-ripened, that is to 
say the artificial ripening of hitherto dormant seeds owing to adverse con- 
ditions. This delayed germination has been attributed b}?- some investiga- 
tors to physiological deficiencies of the embryo, and by others to seed-coat 
characters. ' 

The author describes in detail the after-drying method employed at 
Wageningen, which has proved successful in the case of rye, wheat, oats 
and barley (the last named requiring sometimes a longer period) and also 
for other seeds such as : {Alopecimis pratensis, Alpitim graveolens, Arrkena- 
tkenmt eldtior (husked), Avena flavescens, Cichormm endivia, Dadylis g/o- 
merata, Lepidium sativum^ Nasturtium officinale, Foa spp. {Poa compressa 
excepted), Solanum Lycopersicum, etc. 

Comparative tests were made recently with various flower seeds. A low 
temperature either constant at xo^G. (e. g. Chrysanthemum mrinatum, Del- 
phinium ajacis, EsckscoUzia pp.), or between to® and 20^ C. (e. g- Clatkia 
spp., Lobelia erinus) is the most favorable. For cereals, a temperature 
of 10® C. gives the highest germination results. 

M. E. Y. 

The Determlnatioii of Piaiit Diseases Transmitted by Seed* 

Geottor, G. (Director, Official Seed Testing Station, Munich). Ibidem. 

' The importance of a thorough investigation as to the possible transmis- 
sion of disease in seeds, is clearly demonstrated in the germination tests 
carried out in 'Munich. 
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Tile author describes the methods employed' and gives a list of the caus- 
al organisms (bacteria and fungi) detected in various " seeds. 

M. T. Y. 

The Vitality of Buried Seeds. 

Goss, W. I/. (Seed Testing laboratory. Bureau of Plant Industry, United 
States Department of Agriculture). Journ. Agric, Research, XXIXj 7, pp. 349- 
362, 2 tables, I plate, bibliography, 1924 ; and Report of the Fourth Inter- 
national Seed Testing Congress in Cambridge, ig24. London, 19.25. 

In 190a, a buried seed experiment was started in the Seed Testing 
Laboratory, United States Department of Agriculture. Since then viabil- 
ity tests have been continued up to 1923 and a complete record has been 
kept of the percentage germination in relation to dex 3 th planted. 

The records given indicate that depth has little effect upon preserva- 
tion of vitality. The weed seeds show the highest percentage of germi- 
nation, especially species such as Rumex spp., Portulaca olemcea, Da- 
ium iakila, Plantago spp., Ambrosia spp., Chenopodium spp., and Chrysan- 
ikemum leucaniJiemum. 

Of the 107 species buried in 1902, 71 grew in 1903 after one year, 
61 grew in 1905 after 3 years, 68 grew in 1908 after 6 years, 69 grew 
in 1912 after 10 years, 50 grew in 1918 after 16 years, and 16 grew in 
1923 after so years. 

Observations made during the periods indicated, have led to the con- 
clusion that seeds of most weeds when ploughed under will retain their 
vitality indefinitely during normal crop rotation. This fact renders futile 
any attempt to control weeds by this method. The preservation of seeds 
buried in the soil, in order to help maintain a continuous vegetative cover 
for the land should not, however, be overlooked. M. L. Y. 

Some Giitaria by means of which Seed of the Poa Species can be 

Identified. 

Heelbo, B. (Danish Seed Testing Station, Copenhagen). Report of the 
Fourth Internatiwal Seed Testing Congress in Cambridge, 1924, London, 1925. 

As criteria in the identification of the most common varieties ■ of the 
Poa species, the Banish State Seed Testing Station has used teeth and 
hairs at the marginal nerves of the inner palea of the seed. In this reports 
it is pointed out that the different way in which the teeth are shaped or 
placed on the upper half of the outer palea, or the absence of teeth, can 
amongst others, be used as criteria in the ' distinction bet-ween the six 
most common Poa spp. Briefly,, these criteria are as follows. — 

Poa pratensis L. (I^ig. x 6 a) has big, spread teeth on the dorsal nerve 
of the outer palea ; P. trimalis (Fig. 16 5 ), smaH and close-fitting teeth'; P. 
imnomlis (Fig. j 6 c), P.palustris (Fig. jyd) andP. compressa (Fig. lye) have 
medium sized teeth, slightly bent ;'P. annua (Fig. 17/) has no teeth on the 
dorsal nerve of the outer palea. 
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The three species with medium sized teeth can be distinguished from 
each other in the following way :~~ 

P, nemoralis has a hairy rachilla, whereas the other five species have 
either a smooth or wart-like rachiHa. 

P. pahistris has a yeHow’^ shining spot on the upper part of the outer 
paiea. 

P. compressa has a short very open seed {i, e. fruit together witii the 
inner and outer palea), and most frequently a short and stiff rachilla. 



Fig, i6. — ' a = Poa pmtemis m — large teeth ou dorsal iienre of 
outer palea {to right in figure). The inner palea 
has been removed from the outer palea and the 
large teeth on the left marginal nerve of the inner 
palea have become visible (to left in figure). 
h Poa trivialis 1. Small teeth on dorsal nerve of 
outer palea (to right in figure). To the left part of 
outer, palea has 'been ■ removed ,and small teeth 
on' left marginal nerve are visible, 
c =: Poa mmofalis I,. Hairy rachilla and medium-sized, 
bent 'teeth on dorsal, nerve of outer palea. 
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The shape of the seeds of P, anmia differs much' from that of the other 
Poii species (see Fig. 17/). 

In the investigation, a binocular microscope magnifying about 40' 
times is used. The seeds are placed in a row on a slide and take up, as 
a rule, a position suitable for observation. 

It is frequently possible under the microscope to see the teeth on the 
newes of the inner palea {Figuxe|i6 a and b) a conditioFx which is often a 



Eio. 17. — d =s= Po& palustris size, bent teeth on dorsal nerve of 

outer palea. Ydlow spot on upper part of outer palea. 
e Poa compressa Dorsal nerve of outer palea is not ' visible 
as the seed places itself on its back. The seed is short 
and open. 

f Poa annua E. The shape of the seed differs from that of the 
other Poa species. The dorsal nerve of outer palea has 
no teeth. 

great^ help in the identification of a variety. By means of the method 
described, the determination of genuineness of species can be made con- 
siderably more rapidly than by means of the method hitherto employed at 
the Danish State Seed Testing Station, in which the seed before investiga- 
tion, under the miscoscope has to’ be soaked, in order to prepare the outer 
palea, so that the teeth might be ' visible. 

These descriptions are based on observations of threshed seed in the 
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same condition as seeds generally found in the samples sent in for testing 
at the State Seed Testing Station ; but the aim has also been to find a 
method suitable for use in the examinations at the seed testing stations. 

M. T. Y. 


Tile Interpretation of Seed Testing Results, 

H. A, (Head of Seed Testing and Kcononaic Botany Bivisioti 
of the Department of Agriculture, Irish Free State). Journ, Dept, of Lands 
and Agficuliure, XXV, i, pp. 33-39, tables 6 , 1925 ; and Report of the Fourth 
International Seed Testing Congress in Camqridge^ X924. London, 1925. 

The author discusses the so-called Irish '' method of procedure 
adopted in testing certain kinds of seeds as compared with the '' Conti» 
nental method. 

According to the Irish '' method, empty or onty partiaEy fiEed seeds 
of the varieties in question are considered as pure seeds, and are included 
in germination tests. The purity is therefore high, although germination 
tends to be low The contrary is evident in the Continental system. Such 
seeds are in this case considered as impurities and are removed before 
proceeding with the germination test, which is reserved entirely for spe- 
ciaEy selected ^ seeds. 

Improvement in quality of seeds on the market is, however, noti- 
ceable since seed-cleaning machinery has been perfected. This is very 
evident in the case of the improved cleaning of rye grass seeds [Lolium 
per&nne), which' has resulted in an almost complete elimination of light 
seeds from commercial consignments. 

The hypothesis that lack of uniformity is liable to occur where the 
Continental system of testing is employed, is shown to be misjudged on 
examination of the foEowing results of comparative tests with seeds dis- 
tributed by the Danish Seed Control Station to the principal Seed Test- 
ing Stations throughout the world : 


Tabub I. — Results of comparative Tests of Red Clover, 
White Clover mid Alsike Clover. 



Xed Clover 

White Clover 

.Alsike Clover 

Statioa 

% 

Pniity 

% 

Germi- 

nation 

% 

Purity 

0/ 

/o 

Oermi- 

nation 

% 

Purity 

#/ 

/m 

Germi- 

nation 

Contiaeatal method : 

Zurich 

96,7 

89 s 

96.9 

65+21 

94-4 

90 + 6 

Copenhagen . i 

97*5 

92 d* d 

96.6 

71+20 

94.9 

91 + 5 

Wageningen 1 

97‘^ 

92 +■ d 

96.4 

71+22 

95-5 

90 + 4 

Baris , . . . ' . . . 

! 97*7 

94 + 2: 

9B.4 

75+14 

95-0 

192 + 3 

Cambridge 

1 97*2 

91 4.3; 

^ gj.o 

68+21: 

94-4 

'90 + 4 

Ldinbtirgh . . ' . 

1 9^0 

91 +6, 

97*4 

7I+1S 

95-4 

bo+ 4 

,3trisli method: 

'Dnttin ^ 

V ' ' V, , ■ i 

9S.8 ^ 

1 

91 + 6, 

97.S i 

71+15 


89 + 5 
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Tabee II. — Results of Comparative Tests of Timothy, Vetch 
and Swede. 


Timothy I Vetch Swede 


Statioa 

Of 

/o 

Purity 

% 

iO 

Oermi- 

aation 

% 

Purity 

% 

Genu!" 

nation 

% 

Purity 

% 

Genai- 

nation 

Continental method : 







Zuridi 

9S.7 

S6 

00.4 

69 6 

96,7 

84 

Copeniiagen 

96.8 

ss 

91,4 

75 + 6 

9S.5 

86 

Wageningen 

9S.7 

88 

86.2 

75 -^-S 

93*5 

87 

Paris 

09.1 

! 90 i 

^ 91,6 

70 + 5 

: 98*3 

1 75 

Cambridge 

96.5 

1 i 

90 ; 

S8.7 

i75 “f 6! 

97-3 1 

1 So 

Edinburgh. 

90. 1 

So ; 

90.3 

' 1 

i6S -i- 81 

i 96,7 

1 

! 74 

Irish method: 







Dublin ' 

98.9 

i 

1 86 

; 91-9 

I72 + 8 

99.3 

S6 


The diSerences in results (taking into account the limits of latitude, in 
estimating percentage) are limited. In the case of L. Perenne and cocks- 
foot {Dactylis glomerata) the quality of the seed is considered the de- 
ciding factor, and the wide variations observ’-ed in certain cases are limited 
entirely to low grade seed containing a large proportion of light ' seeds. 
This is shown in the results of comparative tests with fair quality ItaliaB 
ryegrass seed, compared with inferior samples. 


TabjwE; m. — Results of Comparative Tests of Samples 
of Italian Ryegrass Seed of Fair Quality. 


Station. 

Italian Ryegrass 

% 

Purity 

' , % 

1 Genainatioa 

Zurich 

96.6 

1 

i 

i 71 

Copenhagen i 

.96.3 

i 71 

"i 

Cambridge . 1 

96.5 


lEdiuburgh . ' ■ . 

97*2 

1 71 

Dublin , 

98.9' 
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Taste IV. Results of Comparative Tests of a Sample 

of Perennial Ryegrass of very Inferior Quality. 

1 

station i 

Perennial Ryegrass 

% 

Purity 

0/ 

fO 

Germination 

, i 

80.7 

78. 5 

79.2 

79.2 

51.6 

96.4 

93 

93 

93 

02 

92 

93 

54 

Copenhagen | 

Wageningen i 

Paris 

Cambridge 

Edinburgh 

Dablin 


T^aUe of Latitudes for Purity, 


When the Purity is The latitude allowed is 

At or between 100-98,% ........... ± i % 

At or over 90 but less than 98 % ±3 % 

At or over 80 but less than 90 % ±4 % 

lyess than 80 % ± 5 % 

Table of Latitudes for Germination. 

When the Germination is The latitude allowed is 

At or between 100-95 % ±4 

At or over 90 but less than 95 °'o ±6 

85 » 90 % ±7 

" 75 » 85 % ±8 

» 55 “ 75 % ±9 

» 45 “ 55 % ± 10 

•' 25 » 45 °/o - • ±9 

» 15 >' 25 % ±8 

“ 10 » 15 % . . ±7 

» 5 » 10 % ... . . . ,. 4 . ± 6 

I^ess than 5 % 4 


In order to avoid conflicting results, the Seed Testing Station at Du- 
blin has prescribed certain fixed rules for the guidance of seed merchants- 
who wish to take a representative sample of a large bulk of seed. Re- 
tests are undertaken when differences are reported outside the prescribed 
Hmits. , M. D, Y. 
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The Work of the Association of Official Seed Analysts of Nortli Amer- 
ica, 1921-.1924* 

3 >Iunn,, i^i. T. (President of the Official Seed Analysts) . Report of the Fourth 
hiievnafional Seed Testing Congress in Cambridge, 1^24. Eondon, 1925. 

Since 1931, the seed testing work in North America has progressed 
coiisiderabiy, arxd some, twenty or more laboratories can be now relied 
upon to gi\'e dependable results. Certification work is based upon tho- 
rough training and experience of the anaNst, adequate laboratory equip- 
iiieiit, quality of work as shown by the results of tests, and the whole- 
time application of the analysts to testing in its various phases. This 
system tends to precision and maintaining a high standard of work. 

The importance of following the fixed rules set out b}' the Association 
of Official Seed Analysts is emphasised. A purity analysis is not con- 
sidered complete unless it shows the percentage of pure seed, weed seeds, 
inert matter and other crop seeds. In reporting upon the viability of 
a giuen lot of sedd, it is considered advisable to ascertain the percentage of 
germination in terms of normal sprouts, and in addition, the percentage 
of hard seeds and impermeable seeds, wffien testing Legumiiioseae. 

Questions such as the hard seeds, provenance, vegetable and flower 
seeds germination, longevity, seed-borne diseases, effects of frost and seed 
disinfection, are being studied in conjunction with fundamental germina- 
tion studies upon which testing can be based. 

The necessary' valuation attached to the sale of seeds is discussed. 
Statements as to purity, viability and w-eed seed content, and in many 
ases, provenance, are considered essential in the seed trade, and the en- 
forceiient of the seed la\¥ on a practical basis is urgent. 

M. T. Y. 

Adulteration of Rape and Turnip Seed with Charlock Seed. 

Rogenhoeee (Goverimient Seed Testing and Protection Institute* 
Vienna). Verfalschung von Raps und Riibssat dutch Ackersenfsamen, Oester- 
reichische LandwirischaftUche Marktzeittmg, No. 15, p. i. Vienna, ip April, 
1925. 

Seed testing carried out by the author at the Goveriiment Institute 
showed that much of the rape and turnip seed placed on the market re- 
cently, is largely adulterated with charlock seed. The charlock being of a 
much lower oil content diminishes considerably the usefulness of rape and 
turnips for oil production, and if used for sowing,, since it may cause over- 
growing of the fields by weeds, the seed becomes almost valueless. ' Three 
samples of 'rape sent for testing wrere found to contain 36, 39 and 75 % of 
charlock seed ; three samples of turnip seed w'ere found to contain 45, 47 
and 49 of charlock. The adulteration was much more easily detected in 
the case of rape, since the rape seed, has a diameter of 1,7510 2 mm., while 
the charlock seeds have a diameter 'of only 1.50 toT.75 mm., and the seeds 
of turnip and charlock' are, so very similar in size that they' can' be dis- 
tinguished o'nly through careful attention to the colours. The charlock seed^ 
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which has been named B. pullorum can readily be differentiated from 
other meiiibeis of the colon-typhoid group. The hen is the original 
source of infection and the organism is deposited in the yolk of the eggs 
from the ovary in wliich the .infection is localized. . 

The agglutination test is termed positive when the serum is cap- 
able of agglutinating the organism in a dilution of i-ioo. A positive ag- 
glutination test does not indicate infected ovaries in all cases, as the 
infection nia^’ be localized elsewhere in the body. Furthermore, 3^oung 
fowls nia^' retain the agglutination but not the infection, from having 
had the disease as chicks. 

In Holland Bac. Klein is given as the cause of bacillary white diar- 
rhoea. B. I. C. TE H. 

A Case of Mange in a Goose. 

CiUREA, Sur un cas de gale chez Foie, Archiva veterinara, p. 64, 1925. 

Only one case of mange in a goose rvas reported in 1905, by Keumann, 
which was caused by Cnemidocoptes prolijims. 

The present case appeared on a young goose, the head and neck of 
which show^ bare patches and lumps, more or less solid, about the size ot 
a pin-head, prominent on the external and internal surfaces. 

' Under the microscope, the formations show a cylindrical canal, the 
walls of which are lined inside with a ver\’ thin hyaline coating. After 
treatment wnth alcohol, the canal shows a large number of hexapod 
larvae, measuring about 135 ij, in length and 112 [x in width. 

The question of infection bv Cn, prolific us still remains. 

B. J. C. TE H. 

A Study of' Blackhead In Chicks at Missouri State Poultry Experl-» 

ment Station. 

Brixsen, S, Poultry Science, VoL IV, p. 250. 

During the past two 3’ears a number of inquiries have been received 
in regard to blackhead in chicks. This disease has been ver^^ prevalent. 

Srunptoms and lesions are similar to blackhead in turkeys. Tosses 
are usually less severe than in the case of turkeys, varying from one or 
Trro individuals to over fifty percent. B. I. C. TE H. 

Pseudo-tuberculosis in a Hen caused by dadosporlum. 

GiIEEHGo, a. Contribucion a la Histopatologia delas micosis. Sobre iin 
caso de pseiidotuberculosis micotica en la gallina. Eevisia de Higiene y Sa- 
nidad Pecuarm. Vol. XV. No. 10. 

' A case of a pseudo-tuberculous tumour on the neck 'of a hen caused 
by Cladospormm, The cause appeared to be tuberculosis, but a micro- 
scopical examination made the author show^ed that this was not 
the case. , In the tissues no tuberculous bacilli w^ere found, butmfter 
treatment rndth , silver carbonate Cladosporium was discovered. ' 

, B. I. C. TE H. 



INT. ASSOCIATIOX POUr^TRY INSTRITCTORS AXB INVESTIGATORS I77 

Vaccine Therapy of the Epitiielloma Coffta 0 osom of Fowls. 

GATAi-VAAEias, B., Impf tiler apie der Gefliigelpocke. Schweizer Archiv fur 
Tierheilkunde, p. 243. Lausaime 1925. 

Epithelioma contagiosum of fowls, a fairly frequent disease in certain 
countries, does not seem to be very prevalent in Switzerland. In 27 
years the autiior has seen only one case. TMs fowl showed, besides the" 
localization in the mouth and the eye, vims of the epithelioma in the 
form of false diphtheric membranes. Gaeei is still of opinion that there 
are certain bacteria of diphtheric form, quite independent of the epithelmm. 

Toyoda says that the passing of the virus through the rabbit enabled 
him to obtain a virus which, inoculated in the child, the sheep and the 
fowl, protects them against the inoculation of the vaccine. Vice versa, 
he has protected man against the epithelioma by the intermediary of the 
vaccine lymph. 

Hadaby and Beach say that one cc. of their vaccine, inoculated under 
the skin, gives an immunity of two months to more than two years. T. 
Henkepe advises this vaccine not only as a preventative, but as a cure. 

In two cases Gaeei has cured fowls by these injections, and the im- 
portance of vaccine therapy in epithelioma, contagiosum of birds seems to 
Mmto be proved. B. T. C. TE H. 

Experimental Research regarding the Lungs of Birds. 

JAUOMES, C. Recherches experimentales sur le poumon d.es Oiseaux. 
Comiptes rendus des Seances de la SociSte de Biologie. Meeting held 7th. 
Kovember, p. 1147. 

In the lungs of birds accumulations of '' dust are found in the middle 
of lymphoid formations situated on the wall of the mesentery, as well as 
in the mucous chorion of the parabronchial walls. They are also found 
very exceptionally, in the aerial capilliaries themselves. These dust par- 
ticles, are either free, or confined, sometimes very numerous in the cells 
with large clear, more or less coloured nuclei and with abundant protoplasm, 
granular, and vacuolated. 

A pigeon receives in an introchial injection 2 c.c. of a sterilized mix- 
ture of oil and carmine. After fixation it is seen that in the lung the oil 
is stopped only at the entrance to the parabronchi, and is again found 
there in small quantity, almost all of it is passed directly into the left ab- 
dominal aerial sac, where it appears as a red coating, adhering locally to 
the dorsal and internal part of the sac. 

The ciliated parts of the wall of the sac are not modified by contact 
with the oil, and the epithelium alone seems to react. In the transverse 
sections, at first the epithelial cellules grow considerably, swell in the cavity 
of the . sac, and finally detach themselves from it. Then these cellules 
which have become free, attach themselves to the globules' of oil and car- 
mine, and absorb them energetically, mixed with numerous leucocytes 
which also take part 'in' the process. ■ A fibrous net fixes these different 

12 - — ' Agr. ingl. ' ' 
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daneats in its web. At the points of maximum reaction the epithelium 
entirely disappears. 

It is a c|uestioii, therefore, of an almost exclusively epithelial reaction 
comparable, up to a certain point, to that of the pulmonary epithelium 
of the mammals. This peculiar reaction, and the knowledge of existence 
of ciliated zones added to the embryological facts concerning the aerial 
sacs, gives good evidence of their physiological importance and their 
nature of '' bronchial circuits ” shown by A. JumEET. 

B. T. C. TE H. 

The Macroscopic and Microscopic Anatomy of the Intestine of the Goose 

and Pigeon. 

Kaiser, H. Inaugural address 1925, Hochschule Hannover, Deutsch 
Tierdfsliche Wochenschrift, p. 729, 1925. 

It is scarcely possible to distinguish the individual intestinal sections 
of birds as can be done in the case of mammals. Dual Mind intestines 
occur* In the goose the^r are quite well developed, in the pigeon only 
slightly. ' These caeca sen^e principally to split up cellulose* 

In the case of the goose the author found a vahula iliocmcocolica at' 
the' place 'where the blind intestine opened into the ilium. 

The total length of the intestine depends partly on' the food. The 
intestines of geese which have a very large amount of fodder, are longer 
than the intestines of those wMch feed 'exclusively on grain. 

The intestine of the goose and the pigeon is lined with haiiy^ tufts. 
Structural folds are absent from the small intestine. In the case of the 
pigeon there are no mduU lymphatici, but in the goose they are found on 
the side opposite to 'where the mesentery is fixed. 

Their direction of length lies parallel to the direction of length of the 
intestine. In the smaller intestine of the goose the author found two 
types of tufts : 

(1) those with a wide base and relativety small height ; 

(2) those with a narrow base and relatively great height. 

The tufts are arranged in two step-like rows. 

The tunica musmlans mucosae in the intestine of the goose consists 
of longitudinal and circular layer. The longitudinal muscular layer is not 
very prominent. 

The genital glands are alveolary-tubular in the pigeon, and tubular 
in the goose. B. T. C. TE H. 

Fowl Typhoid and Fowl Cholera. 

Kaupp. B. P. and I)EarsT'S?ne, F. S* (Agricultural Experiment Station, 

" Horth , Carolina State' College of Agricultare and Bngineeriag) . 

, ; .An ' interesting' report on two dangerous poultry diseases which are 
^ found' probably ^ in all countries where poultry , husbandry is practised. ' 
'In' the 'intX'Oduction' ^Kaotp says : “ 'Intensive^ raising and forced ^'produc- 
' tion has ' separated^ the' 'domestic fowl so^ widely from its original primitive 
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condition tliat its susceptibility to disease is greatly increased, Tbe in- 
formation of the average poultry man as to potiltiv’' diseases is meagre. 
Frequently diseases are allowed to become well establisbed before the 
seriousness of tbe position is recognized. A rapid correction of sucb con- 
ditions is impossible. It must be brought about education through 
all possible agencies 'b 

The subject of this bulletin is the investigation af septicaemic di- 
seases of poultr3' in North Carolina, a subject of great economic import- 
ance to the State. 

The historical account begins with the investigation of the Italian 
physician Baroneo who, with Miocchi and Brug-natelei examined epi- 
demics among poultry in Lombardy between the years 1709 and 1790. 

The first reference however to the typhoid-lihe disease of birds in 
which the organism is given a definite name is that of G. Keein in 
1889, who gives details of an extensive epidemic among fowis in Kent, 
(England). Moore described in 1895 the same bacterium under the 
head of Bacterium sanguinarium. 

More recent publications are : Smith and Ten Broeck (1915)/ Kett- 
GER and Koser (1917), Goebbbrg (1917), Hadeey (1910), Te Heumpe 
and Van Straaten (1921), Truche (1923). 

In 1924 the North Carolina station published a comparative study 
of the European strains of avian typhoid with those of North America, 
no outstanding difference being found in the biological activities or in 
the general character of the disease produced by these various strains. 

The causative organism is known as Bacillus, galUnamm, ox KIeein's 
bacillus and in 19X7-20 the Society of American Bacteriologists adopted 
the classification of Bergey and gave the causative organism of avian 
typhoid as Eherthella sanguinaria (Moore), by which name it is now recog- 
nized by the American school. 

Katjpp gives further cultural characteristics, field studies., symp- 
toms of the disease, artificial infection, pathological anatomy, control 
measures. 

In the summary it is stated that : i. The disease is probably pre- 
valent in all countries where poultry husbandry is practised. 

2. Avian-typhoid is non-pathogenic to man. Chickens are very sus- 
ceptible to the disease, turkeys and guinea fowl are less susceptible, 
pigeons, ducks and geese are only slightly susceptible. . Young chicks 
probably 'are not susceptible under field conditions. 

The causative organism has many features in common with mem- 
bers of the colon-typhoid group. 

3. The carrier of avian typhoid is a menace to poultry. Sparrows 
and pigeons have been shown to be conveyors of the disease. 

4. Typhoid may be controlled by sanitation, isolation, or destruc- 

tion of suspects, safe disposition of the carcasses of birds dying of the 
disease; disinfection of drinking water and the prophylactic vaccination 
of healthy birds. Vaccination 'produces an immunity of unknown du- 
ration but 'the single inoculation should immunize the bird for the pe-' 
riod 'of duration of the disease in ,the flock, ' B. I. C. TE H. 
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The Effect of Lactic AcM on B. puHornm, B. mvisepiicus mid B. 

saBsaiaa.rit!m and its Influence in the Control of Intestinal Di- 
sease of Poultry, 

Kavpf, B. T, and DearsTYNE, R, S. Poultry Science. VoL IV, p. 242. 

Tlie investigation has a practical bearing on the lactic acid value of 
buttermillc as used for poiiltr}^ feeding, since the lactic acid is not des- 
troyed in the preparation of either condensed or dried buttermilk. 

By these experiments it is shown that the effect of lactic acid in 
milk is to create a field in the intestinal tract, tinfavourable to harmful 
bacteria. B. I. C. tk H. 

Goitre In Poultry, 

Kemkamp H. C. H. (Mnnesota Agricultural :Expetiment Station) . /oMwa/ 
of the American Veterinary Medical Association, p. 223, 1925. 

Goitre occurs most frequent!}' in man, but also in all domestic an- 
imals. There are few reports of it having been found in birds. 

Of 2409 autopsies on poultiy for the past six 3"ears, from all sections - 
of Minnesota, ' only trro cases of goitre in birds were reported. Both 
w^'ere White Orpington hens and came from the same ' farm. 

One of these hens is shown in an illustration. The thyroid gland 
measured 3.3 cm. in the antero-posterior diameter, and 2.5 cm. in the 
transverse diameter. Microscopic section shovred that the cause in those 
cases simple goitre. B. I. C. TB H. 

Avitaminose in Relation to Poisoning. 

Morsbixe G. Biochimica e terapia sperimeniale, I, p. i, Milan, 1924. 

In all experiments for the closer chemical determination of vitamins 
this crucial, point, of the subject has as yet scarcely been approached. It 
is now sought by new means to clear up the question of avitaminose. A 
material deficiency can theoretically be brought about by a disturbing 
foreign body being introduced in the course of the cell chemistry. If this 
foreign body retards a physiological cell-constituent in its function, then 
this is equivalent to deficiency, if the total 'effect be considered. A body 
which interrupts the process of the cell chemistry can very easily ' be- 
come a poison. In this manner we attempt to connect toxicological in- 
vestigations with avitaminose research. The author made use of the te~ 
tmns and dysentery ioxinns, and obtained results similar to those of Setti 
and.'TAXAWA. B. T. C. tb H. 

Influence of the Sympathetic Nerves on the Movements of the Muscular 

Stomach of Birds. 

Xoef, P. Infilueace des Nerfs ' s}T2ipatMqiies sur la motricite de Testo- 
mac mnscolaire de hoiseau. Comptes rendus des seances de la Society de Biologic^ 
SociiU Belgee p. 839, Meeting held 25th. July 1925. . 

In. birds, the sympathetic nerve 'fibres going to gizzard and the 
duodenum start' from the 3rd. to the 5th. dorsal nerves. They go to- 
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wards tlie origin of the coeliac artery, and form a nervous plexus intimately 
attaclied to iMs vessel. The nervous fibres destined for the gizzard and 
the duodenum follow the branches of the coeliac artery which are dis- 
tributed to these organs. Each of the four branches originating from 
the coeliac nerves contains motor and inhibitory fibres, with a predomi- 
nance of inhibitorr^ fibres in the branch issuing from the 6th- dorsal nerve. 

The gizzard and the duodenum of the bird, therefore, receive motor 
fibres and inhibitory fibres from the vaque and coeliac nerves. 

Contrary to what is usually seen when an organ is furnished with a 
sympathetic and non-sympathetic nerve system, there is not, as regards 
the gizzard of graminoivorous birds, any teal functional antagonism 
between the fibres of the vaque and the fibres of the s^mipathetic 
nerves. Each of these nerves can function negatively, since each contains 
motor}" and inhibitor}- fibres. 

Ill accordance with the lack of functional differentiation between the 
fibres of the vaque and the sympathetic, it is found that atropine suppresses 
the motory effect on the gizzard and duodenum as completely for the 
sympathetic as for the vaque. 

A sufficiently intense excitation of the peripheral end of a vaque nerve, 
or of the cut coeliac nerves, is capable of provoking a series of rh}i:hm- 
ical contractions of the gizzard. If, shortly after the conirnencenient 
of a series, there is substituted, for the air -which the animal is breathing, 
air mixed with carbonic anhydride or hydrogen, the contractions stoj), but 
are resumed if pure air is given. 

From what occurs, it seems as though the excitation of a mixture of 
motory and inhibitory fibres -were followed by a motory or inhibitory 
effect, according to the contents of CO. and O. in the blood which bathes 
the iieuro-muscular junction. 

In four experiments anaesthetization did not stop the excitation of 
the ganglionic cellules, but prevented them from acting on the muscular 
tissue. B. T. C. te H. 

The Barnevalder. 

PowKUU-OwEN, W. Published by the Feathered IVorld, g Arundel Street 
Strand, Eondon W. C. 2 . 

This fully illustrated book, by the ^ well-known club judge of the 
Biitish Barnevelder Club, contains a detailed description of the standard 
bird, with some excellent plates of plumage, for the benefit of the be- 
ginner. i\lso 'much general information on colour, breeding, selecting 
for show^s, and laying tests, and exhibitions of breeds. 

The rise in favour of Barnevelders came so suddenly and has spread 
so rapidly That very many think that it is an entirely new breed, which 
is not the case, as, if we were not familiar with the breed name we w-ere 
quite accustomed to the trade-term, " Butch all-browns which covered 
their products, on the Eondon egg market. It is of interest, 'however, 
to note that " Butch all-brown, eggs realised regularly more per dozen 
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tiiaii tlie best English eggs. Size and colour were alone responsible for 
the increased pnices for the BanieYelder eggs sent to us from Holland. 

The British Barnevelder Club was formed in May 1922, the standard 
drawn tip and submitted to the Poultry Club for recognition and accep- 
tance, and the first Club Show was held in 1923 at Olympia. In the 
same 3.'’ear a section for the breed was arranged at the Harper Adams 
College laying test, there being tvv^elve entries. 

The Club already has about 200 members. The Dutch standard 
gave much difficulty to the British breeders. There is a difference be- 
tween the British and the Dutch standards. The British standard allows 
for two varieties of hens, viz., the Double-Laced and the Partridge. The 
splashed pattern did not gain favour in England. In Holland, the Bar- 
nevelder Club has only one standard, the double-laced, which is called 
the exhibition- variet}^. 

The illiistrations of plumage in this booklet are ver>’ clear. 

\Tutli reference to the Black Barnevelder the author says : I have 
aiwa3rs supported the Black Barnevelders because I consider that the 
more' varieties of a breed there are, the greater is its strength''. 

B. I. C. TO H. 


Text“book on Poultry Diseases. 

B-EiKiiAKDat Dr. R. Leipzig, Lehrbuch der Geflugelhrankheiten^ end. Edi™ 
tion, published by ]?^r. and H. Schaper, Hannover, 1925. 

The first edition appeared in 1922, and now the second has been issued. 
The book is vert" much improved, and recent publications have been 
taken into account. T?i*o new chapters are added on timiours and malfor- 
mations. The number of illustrations has also been increased. The book 
can be recommended for European conditions. B. T. C. XE H. 

The Occurrence of Organisms Resembling Actinomyces in the Caecum 
of a Hen, '' 

Rosmc, G. Ueber das Vorkoumien von aktiiiomycesartigen Organir.men 
in eineni Hiihnersarkom. Cenimlblaii fur Bakieriologie, Pamsiiekunde und 
tnfektionskmnkheiten^ Part II, p. 472, 1924. 

Communication on the occurrence of bacteria resembling actinomyces 
in a circular-celled caecum from near the crop of a hai. In connection 
with this, the author asks whether the infectiousness of the caecum of a 
hen cannot perhaps be traced to a parasitic source. B. T. C- XE H. 

The Histology of the Thyroid Gland of Birds. 

SCHESKIN, J. '(Veterinary High School, Vienna). Beitrag znt Histologic 
der Vogelschilddriice. W-iemr tier, Mmmtschr, p. 575, 1925. ^ 

^ ' The .thyroid glands of the domestic cock, turkey-cock, goose, - duck, 
crow, partridge, pigeon,- jay, blackbird and sparrow were examined. 
'With the .'larger birds the thyroid gland is egg-shaped, caudal, with a' yel-, 
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low appendix. The presence of a memhrana 'propria, as recorded in lite- 
rature, is not corroborated. There is no regular law shown in the proto- 
plasmic structure in a bird species. The older the individual is, the more 
strongly coloured are the follicle contents. The Krause colloid colouring 
does not give uniform results with animals of the same age of diSerent 
species, so that this technique cannot have the importance for the histology 
of the thyroid gland of birds, which is accepted on man}” sides with respect 
to the thyroid of mammals. In the interstices of the thyroid gland of 
birds are often found t\"pical tymph follicles, often with embryonic centres. 

B. T. C. TE H. 

Esaitiii with Avitaminose in Vitro Bio- chemistry and Experimental 
Therapy. 

SETTI, G. Biochimica e Terapia spevimmtale. p. 234 1924, p. 553, 25. 

- The author calls the substance, which in boiling shelled rice increases 
the energy of germs, esaltin. The object of the examination was to deter- 
mine whether this substance is a crystalloid or a colloidal substance. 
The esaltin proved to be very resistant to heat, and was obtained in the 
form of crystalloid bodies. B. T. C. TE H. 


General information. 

Circular to the Members af the Association. — I have pleasure in 
announcing that arrangements have been made with the International In- 
stitute of Agriculture, Rome, for the printing in its International Review of the 
Scdence and Practice of AgfiouUve, of communications and notes supplied 
by our Association, which will thus become the medium for dissemination 
of Information relative to Poultry Instruction and Investigation, and will 
be widely distributed in all parts of the world. In that connection are two 
important factors, namely, that the Review is issued in several languages 
and will be seen by Departments of Agriculture in all countries. 

Further, this Review is issued four times in each year and every member 
of the Association whose subscription is paid, will receive free of ' charge, 
'copies as pubHslied. 

I am very pleased to say that Dr. B. J. C. Te Hennepb of Diergaardesin- 
gel, 96a, Rotterdam, Holland, has consented to 'act as Bditor. I ask, on 
Ms behalf, for your co-operation and support, to enable Mm to tdke full ad* 
vantage of the new arrangement and to make more widely known the results 
of experience and research, which until now have been available only to a few. 

'Request is made that bulletins, reports, publications and communica- 
tions be forwarded as soon as issued, direct to Dr. B. J C, Te Hennefe. His 
attention should also be called to new works' on Poultry and if possible, co- 
pies should 'be sent to him so that notices of these may be made in the Review. 

E. Brown, ^ 

President of the International Associations 
of Poultry Instructors and Imesiigators. 
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PLANT DISEASES AND PESTS IN HAITI 

I. 

Tlie most important plant diseases of Haiti are : — 

I. — Cotton bacterial boll rot. 

TMs is a disease of cotton bolls wHcli occurs in a very serious 
form when the cotton bolls mature in wet weather. It very fre- 
quently seems to follow the attack of cotton stainers. It may be 
so severe that during rainy seasons not a single boE will come to 
nornial maturity. The Lolls may become soft, wateij^ and rotted 
during almost any stage of their growth. They finally turn 'brown 
and blackish and remain as mummies on the plants. No satis- 
factory control measures have been worked out. Wuth the annual 
cottons it wmuld not be such an important disease, since the plant- 
ing season could be regulated so as to produce fruiting in the dryer 
season. 


2. — Cotton mosaic. 

Cotton mosaic is also a very important disease in Haiti. It 
prohibits the profitable growing of certain well established and 
profitable varieties of cotton grown in other cotton producing re- 
gions' of the w^orld. The nature of the disease is not well under- 
stood. It appears in the native cotton, producing some damage 
but never becoming a limiting factor. The growing of certains 
introduced varieties has been abandoned on account of this di-, 
ease- There appear to, be very marked varietal differences. The, 
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Plant Patliolog}^ Department in co-operation with the Agronomy 
Department aret esting this year, on the Experiment Station plots, 
a niimber of varieties planted at different times in order to 
detemiine varietal resistance, environmental factors affecting the 
disease, etc. 


3. — Mosaic of suoar cane. 

One of the most serious diseases in Haiti at present, is the mo- 
saic of sugar cane. It is generally distributed and Yery destructive 
throughout the Island. Uba, an immune variety, is being grown 
to a considerable extent b^" the Haitian- American Sugar Compan}^ 
The indications are that this or other resistant varieties will great- 
ly relieve the situation. Improved cultural conditions may also 
greatty aid in keeping the disease under control. 

4. — Kernee smut of grain sorghums. 

The kernel smut of the grain sorghums Petit Mil '' in par- 
ticular) causes much loss in this important food and feed crop. 
In many fields the damage amounts to 50 % of the crop. It is 
Judged that the average loss for the Island is upward of 10%, 

5. — Mosaic of tobacco. 

The mosaic of tobacco is without question the most serious 
disease of tobacco in Haiti, In the larger plantations of tobacco 
particular care is now being taken to keep the seed beds and young 
fields as free of this disease as possible. 

6 . — Mosaic of beans. 

'Several varieties of beans,, particularly the variety Red Kid- 
ney ”, suffer considerable loss from mosaic. Hot weather, favors 
the disease to such an extent that their growth is sharply limited' 
to the cooler season, except in the high mountains. 

7. — Mosaic of corn (maize). 

Mosaic of com (maize) is very general and does considerable 
damage wherever corn is' grown in 'the Republic. 
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S. — Beack rot of sweet potatoes. 

The Mack rot of the sweet potato is of considerable economic 
importance because of its prevalence and because the sweet po- 
tato is an important food crop. The damage from this disease 
may range up to go ^.4 crop, Ven” little attempt has been 

made to control this disease, perhaps largely because it is a local 
crop grovni in small plots. 

There are in addition to the above many diseases of more or 
less minor importance, due to the fact that they cause periodic or 
slight damage to important crops or else the crops upon which they 
occur are not economically important crops. 

^ 5 : 

A new disease to vrhich particular attention, has been given 
this year is the fruit rot, or black rot, of pineapple. This disease 
appears on fruits that are nearly mature. It is rarely found on 
fruits that are more than ten days from ripeness necessary for cann- 
ing purposes. One or more e^Mets may be infected or in severe 
cases the entire inner portion of the fruit is affected. In no cases 
are there external indications of the disease. The disease com- 
mences as brovrnish spots in the placentae or as brownish strands 
in the eyelets, spreading until the entire eyelet is browned or black- 
ened by cii3'' rot, w'hich may or many not spread to adjacent eyes, 
but does not affect the connective tissues. It is an extremely ' se- 
rious disease of pineapples affecting perhaps 50 % of the fruits, 
rendering them unsuited for. canning or for shipping during the 
season when the disease is severe. It is a very complex disease. It 
has been previously noted in' the West Indies. Brief notes con- 
cerning itS' occurrence may be found, but the cause or control 
measures have never been, determined. Extensive experiments are 
no^w being made to ascertain the cause and to devise possible con- 
trol measures. 

^ ^ ^ 

Tlie Plant Pathology Department of the Technical Service, 
Department of Agriculture, ’Haiti, has, since its initiation some 
fifteen months ago, been making an intensive survey of the plant 
disease problems listing in Haiti These observations have been 
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recorded on a plant disease siirve37- form. Mticli valuable 
atioH concerniiag the prevalence, distribution, and seriousness of 
the economic diseases has thus been gained. Two definite research 
problems have been undertaken. The first of these is the fniitlet 
lot or black spot of pineapple described above. Isolation of va- 
rious fungi, yeasts and bacteria have been made and inoculations 
effected. The reactions of the inoculated fruits are now being 
studied in the field. Various phA'siological factors which may in 
some way cause or contribute to the disease are also being studied 
under field conditions. Varietal tests and selection experiments 
are also being started. The second problem receiving attention 
is the mosaic of cotton. Very little has been published concerning 
the nature and cause of this disease. We have obtained seed of 
as many varieties of cotton as were available and are making com- 
parative planting at various seasons to study the various seasonal 
effects upon the development of the disease, to study varietal re- 
sistance in connection with studies upon infection ,and the develop- 
ment of the disease. It is proposed to study in this connection 
the effects of hybridization and selection. 

H. D. Barker, 

Plant Pathologist to the Department of AgficuUwe 
and Technical Instnwtiim, 
Port-au-Prince {Republic of Haiti). 


II. 

The Insect pests observed in Haiti are : — 

I. — Insect pests oe cotton. 

The important insect pests of cotton in Haiti are : — 

(а) the leaf caterpillar, Alabama atgillacea . Hubaer ; 

(б) the Stainer bug, Dysdercus andreae Tinnaeus; 

(c) the red spider, Teiranychus Mmamlatm' ; 

(d) the white scale, Hemichionaspis minor Maskell. 

The Pink BoHworm, Pectinophora gossypiella Saunders,, is' a 
serious pest on Sea Island cotton, but ,does little damage to native 
cotton, w^Mch is more extensively grown. ^ 
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2. — Insect pests of coffee. 

Coffee has not arxV serious insect pests. 

3. — Insect pests of sugar cane. 

Tie seed of sugar-cane is attacked by a tennite, Nasutitermes 
{Tenidrostriie-rmes] falUdiceps Banks, which also sometimes does 
serious damage to corn. The leaves of sugar-cane are often eaten 
by a caterpillar, Calisto pulchella the stalk is bored by the 

caterpillars of Diatmm saccharalis Fabricius, and the roots are 
eaten by white grubs, Lachnosterna hogardi Blanchard. Sugar- 
cane, and to a much greater extent, com, is often damaged by 
army-worms, Lapkygma frugiperda S. & A. 

4. — Insect pests of sw^eet potatoes. 

Sweet potatoes are attacked by the -weevil borer, Cylas for-- 
mdcmim Fabricius. 

5. — Insect pests of bananas. 

Bananas are attacked by the root borer. Cosmopolites sordi- 
diis Germar. 


6. — Insect pests of coconut-trees. 

Young coconut trees are often attacked by rhinoceros beet- 
les, Stmtaegns quadrifoveatus P. B., and the leaves by the scale 
AspidioUis destructor Signoret, 

7. — Insect pests of citrus ' trees. 

Citrus trees are infested with most of the common scale in- 
sects, as rvell as by the black fly, Aleurocanthus woglmni Ashby. 

:fi jf: sj: 

Demonstrations in the control of the cotton caterpillar have 
been made by the Technical Service, showing the desirability of 
dusting with arsenicals, and the largest cotton plantation in the 
country has replaced its spray pumps with dust guns. 
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A demonstration on the destniction of the West Indian Cane 
Aeaf-Hoppei, Saccharosydne saccharivora Westwood, by means of 
dusting with calciiiiii cyanide w^as made, but this was thought too 
dangerous for use by ordinary labor, and what at one time threaten- 
ed to become a serious outbreak gradually disappeared, due to 
natural causes- 

Demonstrations in the destruction of ants, especially Sole- 
nopsis geminata Fabricius, by means of the Barber formula of 
poisoned syrup, both in houses and around citrus trees have been 
made, and in the destruction of termites, Nasutitermes mono Fa- 
treille, by placing arsenicals in their nests. These have been made 
directly by the Department of Entomologru and do not include 
those made by agricultural agents or teachers, nor instructions 
given to other persons for the control of insect pests. 

George N. Woecott, 

Entomologist to the Department of Agn-, 
culture and Technical InAimctwnf Fori-au- 
Prince (Republic of Haiti). 
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Economics. 

j. Diversification of Crops, 

Tropical Agriculkire^ Vol II, Ko. 5, pp. 93-94- Trinidad, 1925. 

The recent depression in certain tropical products brings into pro- 
minence the fact that one-crop areas are based upon an unstable economic 
foundation. While the main crop is in demand at remunerative prices 
the country prospers, but when any disaster overtakes this crop the whole 
area is thrown into profound depression. Much may be said in favour 
of specialization of large areas, but the inherent danger of the system should 
always be remembered by planters and administrators. 

A wett-known example of a one-crop area is that of the coffee industry 
of Ceylon, which was prosperous until in 1868 the disease Hemeliea 
vastaifix appeared and practically destroyed the industry. Other crops 
were then cultivated, and salvation was ultimately found in tea, which 
was introduced on sound economic lines ; although the failure of the 
Ceylon tea industry would be very serious for the island, owing to the 
introduction of other crops, such as cinchona, cinnamon, rubber and coco- 
nuts, the effect of failure of tea would not be so disasterous as was the 
case with coffee, 

A more recent example is that of the rubber industry of Malaya, and 
also that of Ceylon, in this case due to over-production, with the con- 
sequent fall in market prices. 

' Another instance is that of cocoa ; the production of ,the Gold Coast 
rose from 39,000 metric tons in' 1912 to 194,000 tons in 1923, Recently 
prices' fell, owing to a variety of causes, with serious results to the 
producing areas. 

A remedy may lie in cooperation to extend the market, to, limit 
production, , or by publishing reliable ^information regarding stocks and 
supplies. The chief re,medy , however lies in a greater .diversification of 
cro|B. ' ' ' , , ' 

The danger is' again illustrated on a smaller scale by the failure of 

m '' , : ''' ' ''' 
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tie lime industry of Montserrat, brought about by disease, hurricanes 
and competition of the Italian lemon indiistr>. 

There are man\' minor crops in the tropics which could be developed 
into profitable industries if the^' received adequate attention. 

The need is urged for practical recognition of the necessit}^^ of broad- 
ening the economic basis of those tropical areas whose fortunes are 
founded upon the continued prosperit^^ of one main crop. 

W. vS. G. 


2. Dairy Farming 011 Arable Land. 

University of Leeds, Bulletin No. 138, pp. 54, plates 4, graphs 4, charts, 2. 
Leeds 19-25. 

The Bulletin gives an account of a system of cutting and feeding 
of green forage to dairy cows, to supplement or take the place of pasture 
during the grazing season. The work was carried out at the Soiling 
Farm, Rawcliffe, Yorkshire, from 1920 to 1924. 

The Bulletin describes : the experiments and the results obtained ; 
the factors which affect the relative efficiency of soiling crops and grass 
pasture for milk production ; the possibilities of reducing the cost of milk. 

In an appendix are shown : details of ' cropping ; annual valuations ; 
tables comparing economic results with those of other farms in Yorkshire ; 
graphs of milk yields ; charts of schemes of cropping. W. S. G 

3. Hard Winter WTieat Grower’s Problem. 

Grbies W. B. (Kansas State Agricultural College) Journal of Farm Eco^ 
noniics, VoL VIl, 2, pp. 196-219, tables 9. Columbus, Ohio, 1925. 

The author discusses the various conditions brought about during 
and after the Wax, their effects on production in the winter wheat belt, 
and the adjustments which farmers must now make owing to changed con- 
ditions of production and altered price relations. 

The different aspects of the problem are treated and the following 
reconimandations made : 

1. Adjust the wheat acreage per farm to that which' can ' be sown 
properly with the usual labour force and equipment of the farm. 

2. Produce dark, hard, high protein content wheat for which 
millers are 'paying premiums. 

3. Secure for the, grower the premium paid for high grade wheat, 

4. ' Encourage cO'Operation by farmers, and the adoption of improved 
varieties of crops. 

5., Encourage the keeping of livestock' on the wheat faxm^, to utilize 
labour, bulky feeds and 'by-products. 

, 6. Educate the fanner with respect' to improved methods and market 
demands. A market news service is essential. 

7. Research work on production and marketing is necessary. 

, There are many other allied problems such as credit, transport, taxa- 
etc., but the author is of opinion that the adjustement which may be 
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made by the individual faniier are tlie most ftmdamental, as the ultimate 
solution of the present difficulties is dependent tipon individual action, 

W, S. G. 

4. The Economic Interpretation of the Results of Fertliity Experiments. 

B, B. Jottmal of American Society of Agronomy, Vol XVll, 
No. 4, pp. 233-244, tables 4, bibb Gene^^a, N. Y., 1924. 

Tile author is of the opinion that calculations of financial returns from 
fertiliser experiments are almost without exception favourable to the fer- 
tiliser. 

The various factors which infiuence the accuracy of the financial 
interpretation of restilts are discussed, examples are given, and the follow- 
ing conclusions drawn : 

Adequate consideration has not been given to error in calculation of 
financial returns from fertiliser plot experiments. As a result the conclu- 
sions indicate a most liberal rettim on the fertiliser investment. 

Conservation in determining financial returns ' from experiments is 
highly desirable, and particularly so in periods of general price decline of 
agriculturai products. 

Unless financial conclusions conform more nearly with the returns 
that would be secured in actual farm practice, farmers may disregard all 
agronomic teaching.. W. S. G. 

5. ' The Economics of SoH Liming. 

SniPHEK, J. A. Journal of the Afnerican Society of Agronomy, Vol. X\TI, 
No, 4, pp. 21 1-232, figs. 1:2, Geneva, N. Y., 1925. 

Increase in crop yield resulting from a particular soil treatment 
is of 'academic interest and is a scientific index of soil plant relation- 
ship. The true measure 
rests upon the net value 
of the produce above its 
cost of production. 

The outlay in lim- 
ing, ill addition to the' 
cost of material, should 
include the cost of har- 
vesting , and marketing 
the crop increase, The 
liming costs proper 
should include cost of 
material, ^ freight, ex- 
pense of wagon. haul, and 
spreading on the land. 

^ ^ Wagon haul costs 50 

y cents fox the first mile 

A = cereals, B = other forage, C = pasture, D = and 30 cents per ton 

'Ifigamfes, Toots. for each additional mile. 

' .... ' ' ; ; ' ' ' ' , ' ' ^ ' 
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Spreading costs per acre, 57 cents for a 500 lb. application and' $1.60 
for 8000 lb. 

Tiie first gain from liming is that cost of tillage is reduced. Capital 

or land profit is the se- 
cond. One dollar net 
return in crops per year 
justifies $10 higher land 
value. The land profit, 
based on returns from 
tests in 17 States, a- 
mounts to S40 per acre. 

The third gain is 
that of crop increases, 
the value of which is suf- 
ficient to afiord a net 
profit of $4 per acre per 
year. 

Considered as an in- 
vestment, liming has 
returned 138 % on all 
outlay in the 17 States 
studied. 

Root and legume 
crops gave the highest 
profits from liming and 
cereals the least. Alfalfa gave the greatest return, followed by clover, soy 
bean, timothy, maize, ry^e, wheat and oats. 

Lighr applications proved the best investment in 13 comparative 
tests; a single' application was always more profitable, than multiple 
increments. W. S. G. 

6 . Payment in Kind in German Agriculture. 

Hucho, W. Die Naturalentlohnung in der deutschen Dandwirtschaft. 
Berichie fiber Bandwirtschaft^ VoL II, No. 4, 80 pp., 13 tables. Parey, Berlin, 
1925. 

After 'discussing the development of pay^ment in kind which, under 
normal conditions is slowly^ disappearing and giving way?^ to payment in 
money, the author deals in detail with the pecuniary evaluation of wages' 
in kind. It is necessary^ for the le\wdng of, taxes, for workers' insurances 
and for the labourer himself, and fnmishes data of comparison for the 
payment of wages in kind as well as in' money. The payment of wages 
entirely^ in kind hardly occurs anywhere in Germany^ nowadays. The tem- 
porary introduction on the Isle of Riigen as a consequence of inflation, 
has not proved practical when the return to the normal currency took place. 
But in times of fluctuating currency the' 'whole evaluation of wages ^ is 
different, and then it is weH to establish as a unityr of measure not 
nioiiey3 but the chief products of the crops,' as these are more or less 

m 

, 13 , 



Fig. ly. — Net profit from crops, b3^ types. Dollars 
per acre per year. 

A = make, B = rye, C == wheat, D = oats, n = 
cowpeas, F — timotj-*, G = soybean, H = clover, 
I ~ alfalfa. 
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pennauent in. value, in Germany rye and potatoes are used for tliis 
purpose. 

Subsequently tbe atithor treats of the different sorts of pa}’iiients in 
Hud at present employed in combination with payment in money, and 
points out the eff'ect and the importance still due to the former in agricul- 
ture and in national economy as a whole. The appreciation of’ wages in 
kind in the form of lodgings and land emoluments, he thinks often exage- 
rated, most of all where the land let to the labourer is not permanently 
held, for instance, where the labourer is given a different piece of land 
every year on account of crop rotation. 

Wages in kind have not prevented unmarried men from leaving the 
land, but they have done so in the case of permanent, married day labourers,, 
especiall}" where the land given as wages in kind was not changing but 
settled land. The effects of wages in kind on the working of the estate 
itself are discussed, and finall3" the possibilities are considered under which. 
pa3mient in kind may still, and must, play a part in the future. 

Above all things, a clear, ' estimated, commutation of payment in. 
kind into a fixed value, consequently for the time being into money value, 
is iiecessax\q and this commutation must also be satisfactoiy?- to the la- 
borer himself ; and further, wages in kind ought to be given in the actual,, 
exact equivalent of pa\mient' in money, and not, as has often been done 
hitherto, ' indiscriminately. H. I. H. 
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Phnf Producis. 

7. The Mpah Palm and Alcohol Productioii in British North Borneo. 

DenxeX. J. it. Malayan Agyicnltural Journal, VoL XIII, AH. 3, pp, 64-71... 
Kuala Lumpur, 1923. (i) 

It is estimated that there is an area of at least 300 000 acres of Nipah 
Palm in British North Borneo, available in blocks up to 5000 acres, extend- 
ing up the river estuaries for distances of nine or ten, miles. 

Nipah Palm in the Federated Malay States, owing to exploitation, 
has become an agricultural undertaking, whereas in' British North Borneo,, 
owing to different conditions it remains a forest ' product. 

A factory with an experimental plant capable of producing 200 gal-' 
Ions of motor spirit per ^ day has been erected, and tappin.g the palms for 
juice was started in January, 1924 and continued until June. 

The motor fuel produced consists of about 70 % 'alcohol and 30 %,. 
ether with' the addition of i % of aniline. Tt is claimed that the motor" 

(iJSee R. 1933^ Nos. and 493. {Bd.) 

m ' ' 
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fuel has an e:ffeciency of 80 %,'as compared with petrol, also that engines 
require less lubiicatiag oil, do not ovex-heat and require decarbonising 
less frequently. 

It is considered that it should be possible to produce fuel at a price 
sii'hicientl}' low to compete successfully with petrol. W. S. G. 

8 . Giiniing Pima Cotton in Arizona, 

Tou'XSEXD, J, S. United States Deparhmnt of AgricuUme, BuUeimJAo^i^xg, 
pp. li, plates XI. Wasliington, B. C., 1925. 

On account of the diversity of roiler-ginning methods used in Arizona, 
Pima cotton in the bales often differed so much that it was considered 
to be uneven in qualit3^ In reality Pima cotton is more uniform tha.-n 
mxy of the seed stocks obtained from Eg>i;>t. 

As a result of investigations made b}^ the Arizona Bepartment of 
Agriculture, an attachment has been devised for removal, of the lint from 
the gin roller in a manner that straightens the fibres and improves the 
appearance of the cotton ; by the use of the new attachment the cotton' 
is placed in a higher commercial, grade. 

The Bulletin describes the methods in use for ginning Pima cotton, 
and contains photographic illustrations of the lint at the different stages 
of ginning. W. S. G. 

,9. The Determination of Moisture in Flour. 

SpENCEH., G. G. (Bureau of Chemistry, U. S. Department of Agriculture). 
The Quantitative Determination of Moisture in Wheat Flour. Journal of the 
Association of Official Agicultural Chemists^ Vol. VIII, No. 3, p. 311, 7 figs. 
Washington, D. C, 1925. 

Grain flour is composed of extremely small particles of an organic 
body, these particles varying in cell structure and chemical nature and 
presenting an enormous surface for the attraction and retention of atmos- 
pheric moisture. In flour, as in other substances with a cell sxracture,. 
and in powdered carbon, the moisture is in close contact with the finely 
divided particles and adheres much more tenaciously than water which 
ma}^^ be easily detached from solid surfaces. Also 'on applying the simple 
law of attraction it will be understood that, given ' the influence of the 
proximity of the water and the particles of flour, it is impossible to drive 
off all the particles of water, since the vapour pressure is insufficient to 
overcome absorption. 

Hence all the methods hitherto adopted, to determine' the moisture 
of flour are liable to err, ; the one used must be accepte'd^ by all those in- 
terested, ' In the United States a maximum moisture of 13.5 % is allowed 
and the drying of two grains of flour in a current of dry hydrogen, or ' in 
a vacuum at the temp,eratare of boiling water to constant weight (for 5 
hours approximately) is , prescribed. In this official ■ method however 
there' is no indication of the' reduction of pressure used, and this causes 
various investigators ^to ^ obtain , different results. 
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The aiitiior has made numerons tests with different metliods, always 
using aitiminitim capsules with a cover, 60 mm. in diameter and 18 mm. 
deep, and has come to the conclusion that the simplest, most accurate 
and quickest method is the following ; About 2 grams of flour ate placed 
in a closed and covered capsule ; the cover is taken off and the capsule 
kept in a furnace at a temperature of 1300C. for one hour. The cover 
is then replaced and after the capsule has been left in the desiccator 
for 20 minutes, it is weighed. A. T. 

10. The Future of the West African Palm Oil Industry. 

Baknes a. C. Tropical Life, VoL XXI, X® 2, pp, 1S-19. Tondon, 1925 

The growing importance of vegetable oils is obvious, and until recently 
West Africa was the chief producer of palm-oil and kernels, but competi- 
tion has arisen owing to the improved methods of cultivation and organi- 
sation adopted in Sumatra and Malaya. It is estimated that in five years 
the export of palm-oil from Sumatra will exceed 60 000 tons per annum. 

The author alludes to developments now taking place in Sierra Teone, 
the , Gold Coast Colony, and Nigeria ; in the last-named colony attention 
is being paid especiall}^ to natK’e methods of extraction, as the methods 
now in^ use ate extremely wasteful. It is estimated that the internal 
consumption of palm-oil in Nigeria is about 100 000 tons per annuip. 

The author is of opinion that the quantity of oil produced annually 
could be more than doubled if the whole of the produce of the palms now 
in bearing were utilised, to the best advantage. W. S. G. 

11. Production of Sweet Silage by American Methods in Austria. 

KupeCT’XESEe,. Maisbau und Brzeugung von Silage nach amerikanischetn 
X^ezept. Wismr landmirtschapliohe Zeitimg No. 10, March 7 1925, pp. 2, 
figs. 4, Vienna. 

The increased importance of dairy farming has had as a consequence 
in Austria the effort of developing in a higher degree the cultivation of 
forage by the lairing dov-m of artificial meadows and the promotion of 
grass-seed -cultivation , The necessity is evident of devising a better 
method for the preser\^ation of fodder as hay-making is so often delayed 
or even prevented by bad weather. 

As a consequence, in many parts, different methods for the erection 
of silos are being tested, as recommended by industry and the inventors. 
No final. opinion can be given as yet as to these trials, largely owing to 
,the fact that the results of silage preparation vary with each year,- accor- 
ding to the prevailing weather conditions at the time when the fodder was 
cut and placed in the silo or brought in for conservation ; weather condi- 
tions, dryness and' ripeness of the fodder itself, method of treatment md 
many circumtaaces are ah of importance. 

' An ittterestmg experiment has been made by Br, Karl KotpbEWIESES: 
who grew maize according to American methods of cultivation and stored 
it in a silo built from, American plans. In so doing he acted ■ upon 

' ' ' ' / : , , ^ ' ' ■ : 
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principles whicli, according to ideas MtJierto prevailing in Austria, were 
considered as inadvisable. In Austria maize intended for fodder^ is sown 
as closely as possible and is often broadcast. The object is to suppress the 
formation of fniit and to use tlie maize as green fodder as long as the cobs 
are still tender and small. Kuppeewieser on tbe contrary, grew tbe maize 
in rows one metre apart and tbe plants in each row were placed at a dist~ 
ance of 15-25 cm. Here and there sunflower seeds were sown. Tbe 
field was boed three times, between tbe plants. 

The harvest began on the 4th of October. The cobs were in a 
state of milk ripeness, and in the sunnier places showed signs of full 
ripening. 

After diydng off during fine weather for several hours the fodder, 1120 
meterzentner (220 cwt.) on 5 hectares, was cut into pieces of about 2 cm. by 
a powerful American chaff-cutting machine and blown into a ferroconcrete 
silo. This silo had an internal height of 11.60 m. and a volume of 184 
cu. metres. Every day a layer of 100 to 150 cm. was filed in and spread 
evenly and trampled down by a boy. After the days work was done, two 
men again trampled down the mass of fodder for ten minutes each, espe- 
cially at the , edges. In this also Kupeewieser abandoned the general 
Austrian custom, as b}^ having the fodder trodden down he prevented the 
formation' of a high temperature and a strong fermentation. As the fodder 
never got warmer than go^C no butyric acid bacteria developed, the forma- 
tion generaly of wrhich is suppressed by spreading the fodder lghtl3^ and 
so tiynng in order to obtain quickly a temperature of 55-60° C., which 
prevents the development of the butyric acid bacteria. However it al- 
most alw^ays happens that butyric acid is formed during the time in which 
the heating of the silage takes place and when its temperature is above 
30°C. and below 6o°C. It is obvious that the amount of butyric acid pro- 
duced is larger when the critical temperature period is prolonged. {This 
explains why with the method usual in Austria the amount of butynic add 
formed in a silo is sometimes considerable in one case, whereas with fodder 
harvested under better, drier conditions, the quantity is quite small). 

By’’ having the mass of fodder trodden down, and so excluding air, 
Kupeew'ieser prevented the formation of excessive fermentation also, the 
fact that the constituents of the maize were for the greater part in the form 
of starch and only to a slight extent in the form of sugar, which is more 
easily fermentable, had a preventive influence on fermentation. 

The upper layers of the silage in the silo were covered with maize 
leaves, but without cobs and then wfith turnip leaves on which were placed 
a well-fitting lay^et of planks on which stones wrere put. The silo was filled 
up to ' a height of 10 m, but after several weeks the fodder had sunk to 
a height of 8.30 m. 

At the beginning of January the cover was lifted and the upper spoilt 
layer was removed. Only at the borders, where air had penetrated, the 
fodder had become unfit for use. Where the boards were lying dosely on 
the turnip leaves, these were in excellent condition. 

The ' colour and smell of' the fodder were very satisfactory. The in-' 
dividual parts of the plants, such as cobs, stalks and leaves were plainly 
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distingaisMble. The woody' constituents w’ere complete!}?* softened. The 
silage is readily eaten by cattle, which are given lo kg. per day. 

The analysis of the fodder was as follows: acetic acid 0.12 %, lactic 
acid 0,66 %, btit3nic acid 0.0, water 77.19 %, crude protein 1.79 %, crude 
fat, 1.15%, non-nitrogenous extract 10.99%, crude fibre 6.23%, ash 
^2.65 %. The sample was taken 50 cm. below the cover. 

The experiment is interesting also for the reason that it was carried 
out at a height of 350 m. above sea 4 evel, where in the middle of July 
the temperature only reaches 17,400., and which in consequence is not very 
suitable for maize cultivation. H, K, 

12. Silage Making in Tower SUos. 

Amos A. (School of Agriculture, Cambridge) Joimial of Ministry of Agri-^ 
culture, VoL XXXI, No. ii, pp. 1046-1051. bondon, 1925. 

' In the case of most silage crops grown in Great Britain, such as oat 
and tare mixtures or first crops of seeds, the most convenient time to make 
silage occurs between the hay and wheat, harvest, or it may be- done, in 
periods of damp weather, or at times when haymaking is impossible. 

As a general rule a crop for silage should be cut in a state of maturity 
rather more advanced than for haymaking, because there is much less 
loss during carting, and as. the crop is ensiled shortly after carting there is 
little' chance of any further formation of fibre. ■ 

The actual cutting of the crop maj’ present various pioblenis, depend- 
ant upon the particular crop and its condition at the ti.me of cutting. 

The quaiit}^ of silage is afiected byche interval of time between cutting 
and eiisilin,g ; the best t}q;)e, green and fruit}'- ”, \\dil probably be obtained 
when the interval is shortest ; acid silage is likely to result if the crop is 
allowed to become partially dr}^ after cutting ; sour silage nill be produced 
from a crop cut and exposed to rain fox some days, so that decomposition 
starts in the field. 

boading in the field is facilitated b3r using lowmarts, or low-framed 
lorries, and when the crop has been cut and tied wdth a binder. 

The choice of a silage cutter is important, as the speed at which the 
silo can be filled is largely controlled by the machine which cuts up the 
CiO]:> and elevates it into the silo. 

In iiiaki,ng silage it is essential to limit fermentation by the exclusion 
of air ; if air has access to the silage for a continued' period, as by cracks 
in the wails of the silo, then the normal silage fermentation is followed 
by the growth of moulds and the silage is spoilt. Care must be taken to 
see that the walls are airtight and that air is excluded by trampling the 
.crop. The level of the silage should be a little higher in the middle than 
at the sides of the silo. 

The filling .period should be sufiiciently long 'to allow the silage in the 
lower and middle parts of the silo to ferment and settle, before comple- 
tion of the filling. When intermittent filling of a silo is practised, however, 
the interval between t.wo fillings must not exceed 6O' hours, or a mouldy 
layer wiU be formed on the top, which will persist. 

. ; ., . ■ ..' ' ■■ ' 'C" ' , , 
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Under good conditions not more than 6 ins. should be spoilt, but with 
careless management 3 feet of top silage may be wasted. If on conclusion 
of Ming, the crop is over-mature and dry, it is useful to add water to the 
crop as it jjasses into the silage cutter. 

Various methods have been suggested for exerting pressure on the 
top of the silage in order to prevent access of air and thus reduce r¥astage, 
such as a layer of soil, or of wheat-chafi, etc. but no method seems truly 
economical. There is need of a device for the prevention or limitation of 
wastage of silage at the top ot tower silos. W. S, G, 

13. Flax Factory Management. 

Baker, B. Journal of Department of Agriculture, Union of South Africa, 
Vol. X, No. 3, pp. 234-256, plates 20. Pretoria, 1925. 

The author visited Europe in 1924 to investigate the flax industry 
ivith a view to its establishment in South Africa. A great deal of time 
was spent in studjdng methods of fibre extraction ; descriptions are given 
of the following : 

(a) Deti! Retting, found to be unsatisfactory under conditions ob- 
taining at Diirbanville, South Africa (i). 

(b) River Retting : the finest fibre produced comes from Courtrai 
in Belgium, due to the properties of the river : some firms employ warmed 
river water to hasten the process. Details of processes are given wdth 
plans of factories and retting tanks. 

(c) The Peufallit System of Retting, in which the flax straw is heated 
with steam under pressure for about 12 hours ; after drjring in ovens 
the straw is ready for scutching The plant costs about £ 10,000. Belfast 
spinners reported that the flax was lacking in spinning quality. 

(d) Bacterial Cnlttwes : Professors Carbone and Tobuer are carry- 
ing out experiments at Soxan with cnltures of Bacillus felsineus, but 
it has not yet been decided whether such methods are economically 
possible. 

(e) Chemical Methods of Retting : the allusion to these methods is 
very brief : the underhung principle is the removal of pectin substances 
by chemical agency. Spinners complain of a loss of quality)), due 
probably to removal of the oily matter of the fibre. 

Mention is made by the author of schemes for the collection of straw 
produced by growlers, for treatment at central depots, and to the recent 
tendency in Ireland for the farmer to sell his standing crop in the field ; 
the btiy^er rets the straw, which he passes on to others who have specialized 
in sciitchiiig. Finally, the fibre is bought by a dealer who grades the 
fibre and sells it in large consignments to the spinner. 

South African straw was treated in Silesia and it was noticed that 
retting was unsatisfactory owing to inequality^ in diameter of the straw. 
Thick straw retted sooner than tliin straw, and the latter gave an addi- 
tional 1.3 %' of long fibre. ' x^ttention should be given to the production 

(i) See M, I 933 » No. 368. (Ed.) 

\ V, / : ; V. ", /' : ' 'm - 
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of more uniform straw, wliicli renders subsequent processes easier and 
more profit able. 

After retting and drying, straw sliould be stored for some moiitbs 
before scntcMng, and in Soutb Africa scutcMng sbouM be carried out in a 
limiiidified atmospiiere. The chief fault with South African fibre is that 
it is more like horse-hair than silk, and as this difference represents from 
£50 to £ 100 per ton in market value, every care should be taken at 
this stage, by the aid of humidifiers, scutching in winter or by other 
means, to make possible the production of a high grade fibre. 

Breaking and ScutcMng : There are several kinds of mechanical scut- 
ching machines on the market, of w’Mch the « Etrich )> is described as 
being the best. The niacMne is a combined breaker and scutcher, and 
is in use' at one factory at least, in England, the manager of which factory 
states that the « Etrich » handles the retted straw at a cost of i8s. per 
ton as against about Sos. for hand-scutching. For the machine to work 
satisfactorily the straw must be well retted, dry, clean, and evenly fed into 
the machine. The (c Etrich » plant at the above factor}’’ cost £2000. 

Allusion is made to the different types of hand scutcMng wheels, e. g., 
the Irish with 6 hea\w blades, the Belgian with 12 light blades, and a 
modification between the two, found satisfactory in East Africa. The 
choice of wheel depends upon the nature of the straw and the degree of 
retting to wMch it is submitted. 

Attention is drawn to the importance of grading the fibre, wMch 
should be done only by experts. The article concludes with details res- 
pecting' cost of production, based on wages and other factors now^ ruling 
is South Africa. W. S. G. 

14. Packing Apples in the Okanagan Valley, British Columbia, 

Tayuor, H. V. Journal of the Ministry of Agrimtiure^ Vol. XXXI, 
No. II, pp, 1034-Z046, figs. 4, Eondon, 1925, 

The author gives a brief description of the Okanagan Valley, its soil 
and climate, followed by details respecting the business methods of several 
cooperative fruit grower's essociations wrhich have been, formed in the 
l^alley. An ' account is given of the methods employed for receiving,, 
grading' and packing, and the dispatch of fruit to the various markets^ 
in the United States and to Europe. W. S. G. 

15- Grading^ Packing and Handling of Bananas. 

ROWXANBS, W. Queensland AgricuUtiral Journal , Vol. XXIII, No. 4,. 
pp. 2S2-304, plates 97. Brisbane, 1925. 

The object of the article is to aid growers in the preparation of bananas 
'for market, so that they may obtain higher average returns,' and fewer 
losses. 

The methods described are those employed by many successful .grow- 
ers in Quee'usland Who have earned a high market reputation as consistent 
suppliers, of firm, 'dean 'and well-packed fruit. , 

'II4-I5] ' d ^ ^ d, . '■ . , ' ' ' ^ ^ ^ y 
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Tlie article is illustrated by excellent pbotograplis (Plate I¥, figs. 20^21 ; 
Plate V, figs, 23-23) contains detailed instructions on the bandling of 
bananaS;, from the time the fruit is liar^.*ested until it is graded and packed 
fox the market, " W. S. G, 

16. Refrigeration of Mangoes. 

HlOGixs, J. B. and Punzai^AX, B, S. Philippine Agfimltufisi, Vol. XIII, 
Xo. 10, pp. 443-449. Bos Banos, Baguna, 1925. 

Coixipatatively little systematic work has been done with respect 
to the refrigeration of tropical fruits. The object of the author's ex- 
periments was to make preliminary trials to indicate the best tempera- 
tures and conditions for later and more extensive experiments with man-, 
goes. The work was carried out on fruit of the Carabao and Pico varieties, 
the former being one of the finest varieties known. 

The fruits used in the experiments w^ere all very similar ,as regards 
maturity, except that a few showed a slight loss of green colour ; ail 
were hard. 

The experiments indicate that sound, green and hard, but fully ma- 
ture Carabao mangoes, retain their' condition under cold storage at about 
36®" F. for a period of 18 days or more, but not so long as 35 days. The 
fruit was in no way injured, and in flavour, texture and colour was equal 
to fruit w^hich has not been stored. W. S. G. 

17. The Howard Method for Detecting Spoilage in Preserved Straw- 
berries and Blackberries. 

’NmBHAM G. H. and FeuuERS C. R. (Department of Food Preservation, 
Dniversity of Washington). Journal of the Association of Official AgficuUtwai 
Chemists, Vol. ,VXII, No. 3, pp. 313-327, fig. Washington, B. G, 1925. 

The enumeration of moulds, ferments and spores by' the' Howard 
method may also be applied to stiawbeny and blackberry preserves. These 
products cannot be preserved more than a day before proceeding to treat 
them. The presence of many moulds, determined by the Hoi.vae:d ' method, 
indicates a Mgh percentage of musty or spoilt fruits ; th presence, of ' many 
ferments indicates that ihere are many spoilt and fermented fruits. Both 
deteriorations are observed contemporaneously. 

The highest values for moulds are obtained w^hen the ,,pDlp Duly is 
used ; the juice contains fewer, and the mixture of , juice and pulp still less. 
For the enumeration, the whole of the contents of the^ jar under examination 
should be utilized. ' 

In strawberry jellies there is, always a very sinail ' number of motdcls, 
ferments and spores, whatever the condition of , the product used. Straw- 
berry or blackberry preserve on the other hand always contains a greater 
ntimber of moulds than the taw product* 'Ferments sho'w but few vaiia-, 
tlons, and rather tend to decrease. 

The presence of ' soft or over-ripe' fruits, apparently unspoilt, gives a' 
different value for moulds, especially in the case of blackberries, ^ A- 'F, 
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Afiirml products. 

iS. The Rape-Goiewort Taste in Milk. 

Orea JENSEX. Sur le gout de chou-navet dans le lait. Le Lait, Year Y, 
Voi. V, Ko, 41, pp. 30“33* Taris, 1925. 

The rape-cole wort, or mustard taste, is due to the agencj^ of certain 
species of bacteria capable of separating the mustard essence contained 
in the parent substance (a glucoside) met with more or less abundantly in 
all the crucifers. 

The parent substance passes from the cow^^s udder diiectly into the 
milk and acts as a poison on 3?’0ung children. Nevertheless it is not the 
parent substance as such w^hich imparts the flavour to the milk ; there 
must have ' been a separation of the mustard oil. In spoilt turnips, there 

have been a part of this liberated substance, but fresh milk rarely 
has this disagreable taste, which only develops gradual!}^ through bacte* 
rial influence. 

The active bacteria originate either from the water used for washing 
and rinsing the buckets and vessels, or from cowl's dung. The utmost clean- 
liness should be observed in milking therefore, and if in spite of this the 
iiiilkTias the rape-cole wort flavour, a bacteriological examination of the 
water should be made. 

Ill a test made by the author, it vras shown that the bacteria which 
caused the rape-cole w’'ort flavour -were liquefidng, iion-sporing, bacteria, 
of aqueous origin. 

The rape-coievrort flavour may also be developed in butter : butter made 
from sterilised cream and inoculated with these liquefying bacteria, smelt 
rancid after a time, and afcer the fat had been removed by Altering, a de- 
cided decomposition could be obsen-ed. 

It i;5 important, therefore, that dairies should have a bacterial examin- 
ation made of the waiter use ; if this wuter contains an appreciable 
number of liquef3ing bacteria it must be sterilised before coming into 
contact with pasteurised cream and batter. P. D. 

19. The Influence of Different Methods of Pasteurisation by Heating 

on the Digestibility, of the Aibumenoid and Mineral Constituents 

of Milk. 

Terroine, 'B. P. {Professor at the IJtiiversity and Director of the Institute 
of General Physiology of the Faculty of Science at Strassbiirg) and Spinbeer, 
,H. Influence d,es divers ' precede des pasteurisation parchauffage sur la diges- 
'tibillte des constituants albutninoides 'Ct' mineraux du Dait. Le Lait, Year V, 
No. 43* pp. 241-256, 6 flgs. bibliography. ,,Dyons, 1925. 

It is important that only milk should be delivered for public consump- 
tion which is; free . from injurious micro-organisms, but Its composition 
and properties at the of secretion should have lieen modified 'as little 
as possble.^t These two desiderata' appear to be contradictory, for to des-, 

' ' [ 18 - 19 ] \ 4 ^ ^ \ 
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troy the niicro-oxganisins, tlie best method is to heat the milk, thus risking 
inodiacatioii -of its ^ composition, the impairing of its physical stractnre 
if not the composition even of its constituents. 

The authors have made a comparative study of the influence of low 
and high temperature pasteurisation, and the Stassaxo process. 

Low s milk, sometimes fresh, sometimes subjected to the various pro- 
cesses of pasteurisation under examination, was admiiiistered. to young 
pigs of the same age and weight (S-io kg. when the tests commenced)^ 
during the growth period. The quantity of milk given is calculated on the 
basis of its caloric energy, at the rate of 150 calories per kg. of live weight. 
The total ration is distributed in tlixee parts, at 8, 13 and iS c/ clock, the 
milk is heated to 37^ ^ double boiler, and the txoiigh in which it is fed 

is taken away as soon as the animal has consumed all the milk. 

The animals ate placed in a special pen which allows the urine and 
faeces to be removed separately. 

In a first series of tests, various animals were compared with one an- 
other, and ill a second the comparisons were made on the same aniniai 
receiving a difierent milk for each test period, lasting a week. 

Evert' dat'^ , both on the milk taken in and 021 the various portions of 
iaeces collected, the total nitrogen was estimated by the ILjeliidahl method, 
and the ash by incineration in a muffle furnace after desiccation ; the re- 
sults enabled the coeffleients of digestibility to be calculated. 

Every day a mixed cowl's milk was utilised. The first part is given 
in its natural state ; three other portions are treated respectively hy 
one of the following processes : 

Low temperature pasteimsation : heating to for 25 minutes, wdth 
mechanical stirring, then cooling ; 

High temperature padeimsation : heating to 950C. for one or two mi- 
iiLites, then cooling ; 

Stassaxo process : heating to 750C. for 4 ar 5 seconds, the milk flowing 
out in a thin layer continuously, then cooling. 

The results of the tabulated tests enable the following conclusions to 
be , drawn : 

(i) Milk, fresh or subjected to heating by the high temperature 
pasteurisation process, the low, or the vStassaxo gave identical coefficients 
of digestive utilisation of nitrogenous substances and ash. 

{2) The values obtained for the coeffleients of digestibility of the 
proteins of cow’s milk hy the pig are exactl}^ the same as those previously 
observed by various authors for the digestion of cow's or human milk 
by children. , The specific origin therefore does not entail any 'diiference 
in digestibility. 

(3) Even with "a very young animal of rapid growth, feeding with 
milk alone onl}'* allows a poor assimilation of nitrogen : taken at the rate 
of 150 calories per kg. ■ by young pigs of 8 kgs. weight, the milk only 
leaves in the organism 50 % of the 'proteins it contains. 

Such method of feeding therefore entails a considerable waste of ni- 
trogen. , ' , ■ , 

' ’ P.,D. 

' ' ' ' ' ' '' ' ' [w]'', 
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Pimit Parasiies. 

20. The New General Supplement to SAGGARDO’s Sylloge FutsgBrum. 

SACCAiitDO P, A, Sylloge Fungomm omnium liucusque cognitorum, VoL 
SXIII. Supplementum. uniA^ersale, Part X ; Basidioniycetae. Ciirante A. 
Tro^xee (Collah. P* A. and Dominicus S accaicdo, O. B. Thavbrso, A.Trot^ER). 
One volj large 8^, XXXII, pp. 1026. ATeUino, Pargola, 1925. 

Twelve 3“ears after the appearance of the last vohinie of the Sylloge 
Fungomm omnium kumsgue cognitonmi the continuation has been realised 
of this vex}’ important work for mycological and phitopathological stud- 
ies, of which the Eibrarj’ of the International Institute of Agriculture has 
the privilege of holding xhe copy that P. A. Saccarbo had while living, 
supplementing it with important printed documents and enricliing " it 
with frequent annotations in his hand. 

Ill fact, thi'ough Prof. A, Trotter, w^ho has added to the material 
alxead}-^ collected for the purpose by P. A. Saccardo, in collaboration with 
Professors D. Saccardo and G. B. TrAv^rso, the 23rd Volume of the Syl~ 
hge has now been published. This Volume also forms the tenth part of 
the Supplementum universale to that work, and, as such, includes the dia- 
gnosis, made public during the decade 191X-1920, of the Basidiomycetes 
described in various parts of the world. The fungi discovered in the same 
decade, but belonging to other taxinomycetic groups, will be registered 
in Vols. XXIV-XX'l-" of the Sylloge, forming respectively parts XI-XII 
of the Supplementum universale, the printing of w^hich will be carried, out 
without delay. 

The volume vrliich appeared in 1925 deals with Basidiomycetes, thus 
classified: Hyrnsnomycetae (Agaricaceae, Poiyporaceae, Hydnaceae, Clava- 
rmceae, Tkelepliomceae, Tremiellaceae ) ; Gasteromyceies [Phallaceae, Nidu- 
lariaceae, Ly coper daceae, Hymenogastraceae ) ; UstUaginaceae {Ustilagineae, 
Tilleiieae ) ; Vredineae {Pucciniaceae, Melampsoraceae, Cronartiaceae, Co- 
leospofiaceae, Uredinacem inferiores). 

The total number of species here enumerated is 3314. 

The descriptive part of the volume is preceded by a biography of the 
author of the Sylloge, with his portrait and the complete Saccardian biblio- 
graphy, comprising 23S works, of which 125 are on Mycology, Phytopa- 
thology and ^ Cryqitogamic nomenclature ; the remainder ' relate to other 
'branches of.Botanyr and the Natural Scuences. 

The volume .concludes with an index of the fungi described therein, 
arranged ' according to their respective hosts, an alphabetical index of the 
genera and another of the species treated in the volume itself. , 


G. T.. 
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21. The Effect of X-Rays on “ Plant Cancer ’’ (Ba.cteriiim feiwefa* 

cietis) and on Norm.al Plant Growth. 

IljVERA V. II problema del cancro e qiieHo delle infezioni microbiclie nel 
niondo vegetale, Memorie del Labomiorio di Boianica della R. Universitd di 
Bari, i, 23 pp, Bari, 1925. 

Hj’perplasiae caused b5^ Bacterium hmiefaciens on Pelargonium zonale 
and obtained by the autbor at Bari by inoctdating witn the agent of plant 
cancer taken from a pure culture, were afterwards subjected by Mm to 
the action of the X-Rays. This means lias been employed in tlie investi- 
gation of cancer in man and animals of wMcb. recent investigators have 
shown the analogy with plant cancer 

The author opens by saying that immediatel3?' after a first treatment 
the growth of the hyperplasiae themselves was stopped, and they soon be- 
came smaller until the}’- almost reached vanishing point. 

Under the microscope, in the hyperplasiae treated, the cell walls gen- 
erally in the zone formed of small cells appeared to be torn and disrupted, 
as though the cells had burst. 

The author also observed that, after carr^dng out the operation in the 
same conditions as for the Bact. timiejaciens test, the action of the X-Ray-s 
clearly prevented the normal growth in pots of bean plants, whereas it 
caused no apparent changes in maize plants contained in the same pot. 

G. T. 

22. The ** Fogging ” or “ Blackening ” of the Leaves of the Sugar- 

Beet (Cercospom beticoM) in Italy, during 1924 , 

MOEl O. La Cercospora della barbabietola da zucchero nel 1924. 61 pp., 
15 figs. StablMmento tipo-iitografi.co Marcisi e C., Genoa, 1925. 

During 1924, especially in the valleys of the Po, the attack of Cerco- 
spot a heticola Sacc. on sugar beet was so serious as to cause very'* great loss 
to farmers 'and sugar manufacturers. 

In the above-mentioned area the fungus ' showed itself as usual about 
the end of June, became more injitrious during the two succeeding months 
and attacked chiefly the older, outside leaves of the host. Beet plants 
growing too far apart, and especially isolated plants, were more easily^ 
subject to infection and were more damaged. 

The attack of the parasite on the leaf was accompanied by other 
phenomena, such as excessive conical elongation, of the collars (such de- 
formations, more 'frequent in 1924 than formerly, were specially noticed 
on sparse and isolated plants) ; formation in ,the upper part of the root, 
at the point of insertion of the first leaves, of cavities, sometimes of consider- 
able size ; unusual gro'wth (small roots 'mixed with large, veryr large and 
even monstious roots, short stumpy roots, very much split up at the base) ; 
alterations in the arrangement of the tissues of the root and in its sugar 
content, etc. The experimental , observations made in 1924 ' s^o'W’ed the 
efficiency for preventive control of the fungus, of the use of copper solutions 
applied by powerful sprayers. ' , 
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Siicia treatment increases the production both in weight and in per- 
centage of sugar. Damage by the parasite may, according to the writer, 
be reduced : 

(1) 'Ey increasing the number of the beet j>laiits per square metre. 

(2) By avoiding isolated roots and plants ; beets should be uniformly 
spaced over the ground. 

(3) By selecting varieties of beet most resistant to the fungus. 

(4) By scientific manuring, G-, T. 

A niinal Parasites . 

23. The Hyphomycete Spicaria canadensis n. sp. a Natural Enemy 
of the Macroiepidoptera Siilpnotia salicis» in Canada. 

VlilLEMIN P. a. New Fungus Disease of the Satin Moth Larva. The Cana- 
dian E^tiomologist ; Voi LVII, N^. 4. pp. 97-99, 7 figs. Orillia, 1925. 

In Western Canada, and especially in British Columbia, the larvae 
and chiysalids of the injurious Microlepidopteron SHlpfwUa salicis L. (i) 
are attacked by a parasitic hyphomycete which the author considers 
to be a species new to science and describes under the name of Spicaria 
ca^nadensis, G. T. 

24. Aphidins sp., a Parasitic Hymenopteron on the “ Black Apliis 
■ o'l the Peach (Annraphis persicae), in France. 

Gautier Cl. and Bonnamour S. Un ApMdius (Hym BRx\conii>ae) parasite 
dll Pticeron du Pecher. Bulletin de la Societe entemologique de France, 7, 
p. 127. Paris/ 1925. 

In three localities of the Rhone Department — at Monplaisir and Saint- 
Cenis ■ — , Laval during 1923, and at Chatillon d'Azergues the following 
year, the black aphis of the peach {Amir aphis persicae) which was very 
abundant, was attacked and almost completely destroyed by a Hyinenop- 
teron Bracoaid parasite not yet definitely determined, but which appears 
to be very closely related to ApMdius cardui Marsh. G. T. 

25. Argympisyiax inconspicna and Masycera syivatica^ Parasitic 
Biptera respectively of Lepidoptera Graeilsia isabeHae ^aliiae- 

' 0 €>ria and Ce/er/o Vesperiillo^ in France. 

ClEU H. Dipteres parasites des chenilles de Graeilsia GalHaegloria Obthx. 
et de Celerio Vespertilio 'Bsp. Bulletin de la Sociiti entomologique de France^ 
7, pp. 126-127. Paris, 1925, 

, ^ The Biptera Argymphylax inconspicua Meig. (A. himaculata Hartig) 
.and Mmicem sylvaiica Fall, are reported for, the first time as parasites, res- 
pectively of the larvae of GraiUsia isahellae gaUiaegloria Obthr. and Celerio 
/■wersperMm Esp. 

(1) Cf.,„A 'aiay 19217 No. 585, and August 1921 No. 877. " 

^ ^ , ,, , , , ' ,,, „ , , 
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Botii tlie Bepidoptera hosts from which the Biptera emerged after 
breeding, were collected at La Bessee-sur-Biirance, the first on the Scotch 
pine and the second on Epilobium rosmar ini folium, G. T. 

26, Ela.smogna.thus sp., a Rhyncliote injiirioiis to the Pepper Plant 

in Cambodia. 

BaTiieeier, J. Observations sur un insecte parasite du pohmer, Bulleihi 
economique da F Indochina, JSTew Series, 28th year, No. 170, pp. 62-72, i pi 
Hanoi, 1925. 

The author reports an investigation by him on an insect injurious to 
pepper plants in the Kampot region of Cambodia. It is a Rhwcote be- 
longing to the famil3r of Tingidides and the Elasmognatims Fieber genus, 
very closely related to E. nepalensis Distant, of which it ma}* even be 
merely, a variety. A different species of the same genus is also injurious 
to the pepper plant in India. 

If a pepper plant be examined while in flower, that is in the period 
from Februarj^ to October, it will be noticed that the flowers have become 
covered with ElasmognatMis, both adults and those in a more or less 
advanced larval state. The larvae are more numerous than the adults; 
which seems to indicate that the insect lives longer in the imperfect than 
in the imago form. 

The young and winged individuals of the Rh\Ticote perforate the pe- 
duncles ' of the flowers, suck the sap and cause the drrdng of the fruit. 
The damage thus done is enormous ; the Chinese pepper growers estimate 
that ill spite of the nicotine treatment which they applj^, the}^ still lose 
about % of the crop. This Rhyncote is abundant while flowering con- 
tinues. In October it becomes more and more rare, and during the whole 
of the dry season onh^ a few active adults are to be found. 

As soon as the flowers appear again, in February, individual insects 
are met with in all stages of development. Their number graduall}’ in- 
creases, and from March the maxima m quantity is reproduced. 

Apjiatently they deposit their eggs on the flowers themselves ; the 
flowers constitute their preferred food, and the spread of the species' is 
dependent on the quantitj^ of flowers available. ',The species survives 
from 3"eaT to year through the rare adults which take no food in the 
absence of flowers, or draw the' sap .from the leaves which are alwa^’-s 
available during this time thc}^ are apparently unable to reproduce, 
themselves. 

The planters use as an insecticide, a decoction of dry tobacco stems 
and a Cambodian , Dioscoracea, the root of which contains an alkaloid 
allied to strychinine. 

The author advises the use of .either ,of the following mixtures : 

(1) 3 kg. of syrupy tobacco extract, 4 litres of stick paste (100 gms. 
of wheat flour per litre), or 3 kg. of soft'S'oap to 130 litres of water ; , 

(2) 4 kg. of tobacco leaf ribs boiled in 10 litres of water, left to 
stand for 24 hours, and then strained, ■, 2 kg. of soft soap dissolved in 
4 litres of hot water are thenudded,, and ,the solution diluted to too litres. 
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TIae treatment consists in spxajnng sufficiently often to prevent tlie 
reproduction of the insects, which, protected by the egg envelope, have 
escaped the former spra3dng. The pepper plants therefore should be 
treated everj^ week. 

It would be w^eil to interpolate, between the nicotine spra^dngs, spray- 
ings with dr}" substances which also act as contact poisons. These spray- 
ings should be done with sprayers of medium power. 

The advantage of these substances is that they penetrate the bod}/ of 
the insect by the open spiracles, which can no longer rid itself of them 
It perceives the danger only wffien it is too late for defence. 

Only tests methodically carried out could show what insecticide 
powder has the most energetic action. The author indicates the following 
as powders which should be tested : pyrethrum, tobacco, and arseniate of 
lime. 

It would be preferable to cany out these dry sprayings before the 
liquid spraying has completely dried, one day after for instance. The 
slight nioistuie then remaining on the leaves would retain a little of the 
powder without dissolving it, and prevent its being carried off by the wind. 

Dried tobacco could be used, ground as finely as possible. This im- 
palpable powder would serve for the dry sprayings, w^hich should be thinly 
distributed as an almost imperceptible dusting suffices. The coarser 
residues would be weighed and would serve to make up the mixture of 
which the formula is given above. 

The two applications should be continued at longer intervals, every 
month for instance, during the dry season. One month before the ap- 
pearance of the first flowers they should again be made every week, in 
order to destroy individual insects, w^hich preserve the species during the 
unfavourable season, and thus to delay their swnrming at the moment of 
flowering. P. C. 

27. Emg^yiatas notatus and E, gemculatus^ Rhyncotes injurious to 

Tobacco In Brazil. 

Moreira C. Os percevejos capsideos do fiimo no Brasil. Boletim do Minis- 
terio da AgricuUura, Indmiria & Commercio, VoL XIII, Xo. 7, pp. 85-91, 4 fig. 
Rio de Janeiro, 1925. 

EngytatMs noiatus (Dist.) and E. gmiculatm Rent., Rhjmcotes of 
the Capsidae family, are two of the most serious enemies of the tobacco^ 
plant in Brazil. 

These insects collect in great numbers on the host plant, principally 
on the tinder sides of the leaves. Their punctures cause damage to the 
tissxie of the leaves, w^hich consequently appear spotted and wither prema- 
turely. In addition, the leaves are disfigured by the excrements which 
the insects deposit on them, so that the product, even if it does not become 
quite useless, loses a great deal of its value. 

The life of the two Rhyncotes has a total duration of about twenty 
days, but ■ their generations succeed each other uninterruptedly ; in a 
short 'time, a whole plantation is infected, 

' , , ... ' 
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The}" develop considerably during the hottest and driest time of the 
3:'ear, and decrease in numbers according as the temperature falls and 
rain becomes more abundant. 

Biological observations made regarding E. notafus are given ; the bio- 
logy of E. genicidaius is almost identical with that of the former species. 
The writer recommends the protection of the tobacco seedlings agairisr 
both Rhwcotes b\' means of cages covered with wire gauge of mesli not 
larger than one millimetre. After transplanting, the y^oung plants should 
also be protected until they' have attained a height of about thirty cen- 
timetres, by means of spraying with emulsions of ordinal}' hard soap, 
crude kerosine oil and tobacco extract. The emulsion should not con- 
tain more than two per cent, of kerosene oil. With this insecticide a mor- 
tality' of seventy' per cent of the insects spray'ed is obtained. 

Since the winged insects — more vulnerable than the larvae — .hatch 
out every' nine day's, the treatment .should be repeated every ten days, 
so as to spray’ the winged insects, until the parasites are completely' de.S" 
troy'ed. 

The plants treated with the above emulsion, after a few day’s, espe- 
cially' if rain occurs, will no longer smell of kerosine, so that the author 
considers that the treatment in question should not be prejudicial to the 
quality of tobacco. G. T. 

2S. Observation and Tests regarding the Tropinoia birta Goleopteron, 

Injurious to Grasses and Trees in the Campania. (Italy). 

ViGGiANi G. Alcime notizie sulla niorfologia e siiHa biologia della Tropin ota 
kirta con speciale riguardo ai danni da essa recati alle coltivazioni erbacee 
ed arboree. BoUettino della Societd dei NaiumUsii in Napoli, Vol. XXXVII 
(ser. II, Vol. XVII), Year XXXIX (1925), pp. 28-53, 2 plates. Naples, 1925. 

Results of the observations and tests made from June 1922 to June 
1924, regarding the morphology' and biology^ of the adult and larva of the 
Curculionid Tropinota hirta Pod a Coleopteroii, which have developed 111 
great numbers for some y-ears in vast tracts of the Campania, causing 
serious injury' to the grass and tree crops. 

The mouth apparatus of this insect is not t>q>icall>' masticatory' ; it 
is adapted to a sy^stem of feeding having an essential basis of pollen, whicii 
can be licked up wdthout being masticated. 

Investigations made on some thousands of flowers belonging to 24 
different botanical families — among which should be mentioned 'Leguniino- 
seae, Rosaceae, Compositae, Croci ferae, Mirtaceae, Papaveraceae, Cariophyd- 
laceae, Riitaceae and Graminae — ' have led the author to the conclusion that 
the damage caused, to the flowers by' Tr, hirta are generally indirect, i, e. 
caused by the strong claw's and considerable weight of the body' of the 
Coleopteron when in search of 'pollen and nectar, the direct damage, i. e. 
the feeding on pollen, being of no importance w^hatever, from the fact that 
every anther contains sufficient pollen, to fertilise a great number of flowers. 
The ex, tent of the damage is in close relation to the number of indivi duals 
of Tropifwta present' in a ' given' region ; the greater ' or lesser abundance 

. , ^ ^ ■" ’■; ^ ^ I»], 
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of tliese will cause more or less serious damage to tlie crops. Plants cul- 
tivated foi" tkeir flowers are generally hindered by an excessively large 
number of Colsoptera. Neither the direct observations nor the laboratory 
tests made by the author proved that Tr. hirta gnawed especially the 
pistil o£ the flowers visited (the broad bean, for instance). 

The atithor observed that the Coleopteroii, w^hen it first appears,, 
prefers low ground, whence it passes, as the season is advances, to the Mils 
and mountains ; the insect abounds in regions where the spontaneous flora 
is rich and cultivation intensive, w^hereas it is scarce in regions poor in flora 
and backward in agriculture ; heat is favourable to the development of the 
larva and still more to the activity of the adult, also to the propagation 
of the species. 

As regards the natural enemies of the Coleopteron in the Campania, 
some of its pupae have been found invaded undeteiini,ned fungi Coften, 
under the elitra of Tr. hirta, the presence of Acari have been observed,, 
which however do not seem to injure their host. 

Up to the present, the 'most effective artificial means of controlling 
this insect is to collect the adults, especially ■when they first make their 
appearance. 

Hedges of hawthorn, clumps of elders, etc., planted all round the fruit 
ground, by attracting ' to their flowers the individuals of Tropinota, free 
the fruit trees from the latter ; the same may be said, in the case of sowings 
of rape, cabbages and mustard planted betw^een the rows. The collect- 
ing of the ,adults should alwax-s be done a second time, when there will be 
found a large number of Tropinota massed on a few flowers. 

In the author's opinion it is not advisable to spra}^ the flowers with 
poison solutions or with the ordinary insecticide powders. G, T. 

29* Acrohasis ' hebesceHa^ a JVlicrroiepidopteron Injurious to the ///- 

coria 'Pecaii» in the United States. 

Gmn J. B. United States Department of Agriadture, Department Bulletin 
1313, pp. 12, figs. 4, Washington B. C., 1925. 

The results of a detailed investigation on the biology of Acrohasis 
hebescella Hiilst, made at Monticello (Florida). Here, as at Thomasville 
(Georgia), this hlicrolepidopteron (fam. P3’ralidi) has, for about a decade, 
caused considerable loss to the growers of “ pecan " {Hicoria Pecan), The 
insect, to wliich has been given the common name of pecan nut case- 
borer is known to cause serious injury to the same Juglandacea also in 
other districts of Georgia' and in Texas, and has been reported in the States 
of New Jersey, Illinois, Wisconsin, Connecticut, Mssissippi, Louisiana and 
Alabama, and seems to be gradually extending its , sphere of destructive 
action. , ^ ^ 

Though both the oak and the pecan have been indicated as host plants 
of the Microiepidopteron, the author found it only on H, Pecan, It may be 
concluded, however, that i 'c also attacks other species of the genus Hicoria 

The grubs ,of A, hehescella may 'also injure both' the tender shoots and 
the immature fruits by, boring galleries therein. Those grabs which' have 

' ■ ,, '' ' . , -h 
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wintered near the bud, attack the young shoots at the beginning of Spring, 
Man}' of these, in consequence of such attack, fade and turn brown. ; others 
weakened by internal erosion, are broken oh by the wind. Such injur}™, 
however is not very serious as compared with that caused by the grubs, 
esTjecially of the first, but also of the second generation, which limit their 
attacks to the young green fruits. 

Having described the various stages of development of the insect and 
its biology and habits, the author enumerates in the order of their impor- 
tance the natural enemies obtained, by breeding, fromri. kebescella. Thejr 
axe : Exorisia {Nemorilla) pyste Walk., Habrobracon variabilis Cush., Cal- 
Uephiaiies gmpkoUthae Cress., Cremastus [Zaleptopygns] sp. and AngUia sp. 

The best method of control by artificial means is that of spraying with 
lead arsenate with the addition of lime solution. Three applications are 
advised : the first as soon as the fruits have formed ; the second, a week 
or ten days later ; the third, four to five weeks after the second spraying. 
The last may be omitted for economical reasons, but the first two are ab- 
solutely necessary. G. T. 
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Legislalive and Administralive Mean ires, 

30. France: The Chambers of Agriculture. — The reguiations for 
the application of the Law of 3 Januar}" 1924 on the Chambers of Agriculture 
were published in the Joimud Official of 26 Marcli 1925. 

31. France : Provisions Guaranteeing the Declaration of Origin 
of Roquefort Cheese. — These, are- contained in a law of 26 July 1925, 
published in the JoKrnal Officiel of 30 Jiih*: The deiioiiiiiiation *'* Roquefort 
is only to be allowed in the case of cheese which : {a) lias been prepared and 
manufactniecl esclusively with sheep’s milk ib) has been manufactured and 
refined in strict and faithful conformity with local usages, botli in regard to 
the place of production and the method employed. The zone of piroduction 
of the sheep's milk which enters into the composition of the Roquefort 
naturally remains limited to the centres now existing in France, as well a,s 
to those localities in France proper which present the same characteristics 
as these centres, both as regards' breeds of sheep, pasture and climate. 

32. Italy: Measures in regard to the Cultivation of Cereals. — 
Witli the object of encouraging the growing 01 cereals in Ital'y to the ut- 
most possible extent, a number of enactments have been issued which taken 
as a whole make sx^stematic provision for the necessain" organisation and the 
tedmical and financial requirements in view of the cereal campaign (bat- 
giici del gnmo). In the first place a Permanent Committee for Cereals has 
been set up ; and the customs duties on wheat, the minor cereals ancl their 
derived products have been re-instituted. 

Ill order to encourage the diffusion of motor ploughing, measures have 
been passed aboli siting the duty on petrol if supplied to a farmer, at a sacri- 
fice of 5,000,000 liras yearly ; and increasing to 40,000,000 liras the sum set 
aside to meet the applications for loans for the purchase of special heavy 
implements and machinery designed for preparing land for ploughing in areas 
not previously considered suitable for field crops. In addition, a further al- 
location of 3,000,000 liras aimiially Ims been made for contributions, up to 
one fourth, towards tiie expense of purchasing similar appliances and for pre- 
miums payable to persons undertaking the breaking' up of land. 

A further d€iveio|>ment of the work of the Catiedre Ambulanii iii agricoliura 
in the 'direction of propaganda and tedmical assistance' for cereal cultivation 
is , contemplated and for this purpose tiie funds allocated to these ^bodies are 



CUKKENT NOTICES 


213 


increased by aiiotlier three million and a half liras, tlie total allocation thus 
amomiting to j, 000, 000 liras. In addition, another 7 million liras are being 
set aside yearly for the establishment in each commune of the Kingdom, at 
the State e^rpense, of esperimental fields for wheat growing on methods suit- 
able to the district, and a further 4,000,000 are ] 3 laced each year at the disposal 
of the Experimental A,gricultural Institutes for grain cultivation. Five inib 
lions iiave been assigned to the work of promoting the more general use of 
selected seeds : the State contributing up to 50 per cent, to the establishment 
of consortia and associations undertaking tlie production and tlie distribution 
of such seeds. 

Ill addition, Provincial Grain Commissions have been established and have 
Irwcvui assigned the funds required for carrying out an intensive propaganda. 

Provision is made for loans for working capital, and the agricultural credit 
iii.stitutioiis, which owe their emstence to special laws, have been empowered to 
expend su flic lent fimds to carry out an effective propaganda scheme for cereal 
cultivation, and for this purpose it has been arranged to make loans to the 
value of 120,000,000 liras. 

Steps have also been taken to encourage the construction of grain ware- 
houses, following the procedure as to loans sanctioned by other decree-laws 
on agricultural land credit. [Gazzetta Ufficiale, 18,24 and 31 July, 8 and 9 
August, 1923). 

33. Italy : Enquiry into. Cultivation of the Opium Poppy. — 
A Committee of the iVIinivStry has been appointed on the proposal of tlie De- 
partment of 'Public Health for enquiry and for the preparation of the rules 
under which cultivation of this plant may be carried on. 

34. France (Morocco): Destruction of Caterpillars. — This is rend- 
ered obligatory by the Dahir of 23 May 1925 (B. O. Ho. 660, 16 June 1925). 

35. Mexico : Regulattons for the Introduction of Live Stock: and 
Animal Products. — These are contained in a Decree of ii May 1925. 
{Diario oficia-l, 23 May 1925). 

36. Uruguay: Agricultural Legislation. — The laws, decrees and 
regulations on the protection of agriculture {Defe 7 isa Agricola) are under re- 
vision for recasting, amplifying or amending as recpired, now that the service 
have been amalgamated to form tte present Department of Agronomy. This 
Departement includes the following Sections among others : Development and 
Protection of iigriculture {Fonmito y Defema Agricola); Agricultural Statistical 
Economy [Economia Estadistica Agraria) ; Information and Education (In- 
fornmcion y Bnsenanza) ; Forestry Section (Seed on Forestal) ; Laboratory 
(Labor atorio). 

Experiment Staiims and Agrimltural Inslructian. 

37. Germany: Soil Investigations. — Research Associations (Fersit- 
cheringe) to the number of more than 300 have been formed in Germany. 
Their object is twofold : on one hand to give technical advice to 
the individual holders as to cultivation of their land, on the other to draw 
conclusions of a ■ general nature from the 'observations made by individuals 
Courses of instruction are held for members of these associations. The course 
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lieM at Haile in Jiine 1924 dealt with the application of laboratory methods 
to field experiments ; and six lectures with discussion were field respectively 
on the organisation of field experiments technical metliods in fer- 

tiliser tesfe (MiTSCHESEICH), ascertainment of the best adapted species 
(ScKitOTAGEE)> seed testing (RE:!^iY), on the estimation of results from experi- 
ments {Obitz) and on practical experience (SiRA^aER), 

(Deutsche Landwktschajts - GeselischafL Anleitung fiit Versuclieringe„ 
Collezione : '' Anleiimigen filr den prakiiscJien Landmrt. One Voiiiine, i6mo 
of 114 pages. Beutsclie Bandwirtschafts Gesellschaft, Berlin, 1925). 

38. Germany : Field Experiments* — T. RoB^iER, in a special study, 
gives an outline of tlie method of organising field experiments, ■ followed by a 
historical sketch ; in this connection importance attaches to the foundation 
of the Research Associations under tfie direction of a qualified agricultural 
expert. To secure any result, however, the experiments must fie carried out 
with great precision, and the author gives valuable advice on this point. The 
most interesting part of the book is the discussion of the errors and mistake 
tliat may be made in the course of the experiments and so falsify the results : 
mistakes as 'to the form of the plots, their situation and size, in the sowings, 
the gathering of crops, etc. In the working out of the results too it is essen-' 
tiai to follow tlie precise rules of statistical calculation described by the author, 
who gives in adclition practical directions as to the general method. Account 
lias been 'taken of the important work recently done on this subject by Rus- 
sian investigators.' (RoEamR T. Der Feldversiwh. Bine laitische Btiidie auf 
naturwia«enschaftiich- matliematischer Grundlage. ■ Second edition. One 
volume, octavo, , 132 bibliography, one map. Deutsche Landwirtschaps-- 
Geseilschafl, Berlin, 1925), 

39. Germany ; Sugar-Beet Experiments — - Various German Agri- 
ciilturrd Science Institutes have become members of an organization for 
collective ancl comparative experiments on the varieties of cultivated beets in 
Germany, tow’ards wliiidi the ^Ministry of Food and Agriculture has made a 
grant of 50,000 marks. These institutions included the Institutes of Born- 
burg, Bonn,' Breslau, Halle, Hohenlieim, Landsberg and Rostock. The ex- 
petimeii'fcs axe to include 10 varieties of German beets and seven foreign 
varieties, but for 1925 it has been decided not to submit to experiment more 
than' nine German and one Butch variety, as it was too late to obtain 
from abroad, on favourable terms, seed samples for experimental culti- 
vation. 

The experiments are to be continued for a period of about ten years. 

40, Germany : Object Lessons in Plant Pathology by the ose of 
Clay ?%iodels, — Attention is "called to the clay modelling ' work of the 
German Blodeiling Society {Deutsche Hochhild-GeseUschaft) at Munich, Rein- 
'bergerstrasse 5, which has been favourably noticed by all the German 
technical press .(agricultural, special ' phytopathological find educational 

"Journals,' etc.). They are executed with 'greatest possible exactitude and 
, their value and the quality of their execution received recognition at the’ 
Bducatioaal Bxhibition {Mostra del Materiale Esposizimte DidaMica Scolastica),' 
held at Florence in 1925. (Communicated to the International Institute of 
AgricuitErej. , ' . ■ ■ ^ ^ 
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41. Austria : Twenty"- fifth Anniversary of the Higher Forestry 
of Bruck-on-Mur. — TMs celebration was held on 25 May 1925. 
The fcrst move towards the establishment of this Institute dates back to 
tlie tenth General Meeting o£ the Forestry Association of Styrie;, held on 
12 July 1S92, I)r. Ruuoef Jugowtz formerly professor at the Higher Forestry 
Institute of Weissldrcheai, Moravia was appointed as director at the time of 
its actual foundation (1900), {HdJme FcvsileJiyarisialt] {Forsi- m:d Jagd~ 
Zeiiung, Year 43, Ko. 29. Yienna, 1925). 

42. Brazil : Agricultural Experiment and Instmctlosi in tlie 
State of Bahia. — The following particulars of tlie Experiment Farm at 
Ondina and the Bahia Agricultural School form part of the hlessage '' 
\I\Iert-sage'i;z) presented, to the heglslative Assembly on 7 April 1926 by the 
Got'ernor of the State of Bahia, Dr. J. De Gots CaEiiOX. 

The Ondina expieriment and, demonstration farm {Campo ds Experienckis 
e Dcimyi-sivn.cdo) has carried, on work with the object of introducing into Bahia 
crops not previously known, and gmng theoretical and practical instruction 
in the use of farm niacliinery. A well equipped meteorological section is 
attached and a laboratory and museum, under the direction of the entomo- 
logist and phytopatologist, Dr. G. Bondar. This laboratory publishes its 
own bulletin. As the cultivable area of the experimental farm is too small 
there is a scheme for enlarging it by acquiring a neighbouring fazenda ” 
and adapting it for growing hay or fruit, flow'ers and seeds. 

Attention will be given to the further development of the school of agri- 
culture. Although tixere are 300 hectares of land belonging to the school, ii: 
has so far no demonstration farm ; it is however to make the |}roper pro- 
vision. 

The school has a r?ell - arranged library of about 5000 volumes and a 
■well - equipped museum and premises. [Mensagent apresentada pelo Mxm. 
Sf, Dr. FEiVNCiSCO 'Marqvbs be Gons Caemon, goijernador do Estado de 
Bahia a Assemblea Geral Legislaiiva, por occasldo da ahertura da la retmido 
0fd..inaHa da 18^ legislatura em 7 de ahril de 1925. Baliia, 1925). 

43. Brazil : The activities of the Experimentai Station of Piraci- 
caba.' — A report has been published of the work of the cotton department 
•of this Experimental Station in 1925. Valuable work is carried on in the 
cultivation of numerous varieties of cotton with a view to selection and specially 
those which have already been proved to be long staple, and j)rodu.ctive typ^s. 
(“ Delphos 6012 ”, ” Meado ”, ” Sea Island “ Express ”, “ Webber Delta 
Type ”, “ Webber 49 ”, ” Delphos 631 ”, ” Star”, ” Mebane ”, ” Selecgao 
Ho. I ” Selec9ao Ho. 2 ” ” Rowdon ' The plants on the Station are num- 
bered according to the instructions recommended in the Dnited States by the 
Department of Agriculture. 

The. report in question refers to various experimental' investigations of 
fertilisers, rotation, etc., carried on 'at the Station by the Cotton Departoent. 
Every precaution has been taken for isolating the different cultivation plots 
witli a view to preventing any spontaneous cross breeding. {Bohtimde M mister io ^ 
da Agricidiura, Indus tria 0 Commercio), 

44. BrazM/: The Museum of the Pomoiogica! Station of Deodore* — 
A detaiM scheine is described for the organization of the Museum' of this 



216 


CUKREIsiX KOTICES 


important Brazilian Station, containing the following sections : Soil and fer- 
tilisers — Plant genetics — Plantation — Irrigation — Priming — Plant dis- 
eases and pests — Fruit picking — Preserving and packing — Industrial 
products — Photographic records and national and foreign fruit growing, 
{Boleiimi do M inisiefio da AgricuUura^ Imusiria e Conintercio (a. XIV). Rio de 
Janeiro, 1925). 

4 5. Benniark : Organisation of the National Experiment Institute 
for Plant Cultivation. — On the occasion of the twentj" -fifth 5’ear of the 
foundation of the Danish State Office for plant cultivation, the history of the 
organisation of this Institute is given by the author. The story goes back to 
1S60, when the first ex|)eriments were undertaken to establish comj)arisons 
between manuring with stable manure and with chemical fertilisers. Special 
prominence is gi-\’en to the work of P. XiHESEN who up to the age ofay was work- 
ing in a factory, and studying to take the elementary teachers’ certificate. In 
Ms space time he devoted himself to botanical studies and to experiments on 
plant growing, on seed mixtures for meadows, on plant diseases and! arrived 
at important practical conclusions. He received grants in aid from the 
State and by degrees his work developed into this institution for practical and 
scientific research, which takes so important a place in the progress of agri- 
culture in Denmark, and which is so liberall^^ assisted by the State. The 
list of 172 reports and 106 communications is evidence of the active work 
of this valuable institution. 

(Larsen H. C. Statens Forsogsvirksomlied i Plantekultur, dens Organisa- 
tion og Administration. Tidsskrift for Planteavf Vol. 30, Part I, with 62 
illustrations and a map. Pfr. R. o. No. 780, 1924). 

46. United States : The Work and Position of the Agricultoral 

Experimental Stations in 1923 . — This information is contained in a 
complete report published by the Office of Experiment Stations of the IT. S. A. 
Department of Agriculture. Attached to the report is a complete list of the 
publications issued at the various stations during 1923 (Botany, Chemistry, 
Bacteriology, Meteorology, Soil, Fertilisers, Genera! agricultural work. Hor- 
ticulture, Forestry, Phytopathology, Entomology, Zoology, Animal husbandry 
and periodicals). For the fiscal year 1922-23, 920 in all publications ap- 
peared relating to the various branches of agricultural science (E. W. AhEEN", 
W. H. Beat and E, R. Work' and Expenditure of the Agricultural Ex- 

periment Stations, 1923, United States Department of AgrionMure, Offioe of 
Experiment Station, Washington, D. C., 1925). 

47. Ufiited States : The Arnold Arhoretuin Library, Jamaica 

Plain, ' Mass, — This institution which is affiliated to Harvard University 
possesses a specially fine collection of incunabula and generally of early books 
on systematic botany. The library was begun in 1S73 and now contains 
35,471 ' complete volumes and 8000 pamphlets. The collection of Pre-Lin- 
nean books (dating from before 1737) contains ' very valuable bibliographical 
treasures, including twenty-five books published in the fifteenth century, 
among which are, AptlEEHJS ' PEAtOisaCUS, Herbarium ^ }) ; Barbaro, 

C&siagioms ,{1492-93) BARtHOEEMAEUS, AKGEICTJS, De proprietaiibus 'rerum 
(1480-1491) ; Eibri de re 'rusMca (no date) ; Conrad von HegenbeRG, ' Buck 

and works of PeiniE'S Secundus, Theophrastus Eresios, 



CUKRmT NOTICES 


217 


COEtri^IBTI.A, IvirCRETlUS, VlNCEKTlUS BeEEOVACENSIS, ALITTHETJS SlXVATlCUS, 
MaCER FlORIDUS, etc. 

The periodical section also contains rare editions ; among these are 
Dietrich’s Oehonomisch- boianisches GarUn Journal in sis Tolunies (i 795“iSo5) 
almost miknowii in America, the A-mi-aies de riu-siitui Iwyticole de Fronmii 
71829-34) ; DaxdrETh’s Floral Jdagazme and Boicrntcal Refyositorv (1832-34) ; 
L'HovUciilteiir Beige in five volumes from 1833-1838, etc. 

The collection of publications on conifers contains all the books which are 
known to have been published about tliese plants ; emd it iiiai' be added that 
the collection of conifers in the herbarium is probably the best in the world, 
only five or six species which grow on the mountains of Xew Guinea find on 
the Fiji Islands being now unrepresented. 

With the exception of twenty -five volumes mitten by members of the 
Staff and published by the Arboretum, this library which is now valued at 
about § 1,000,000 has been presented b^'" a few friends of the Universitv. 
{Bulletin of Popular Infornuitioih Arnold Arhoretum, Harvard Ufilversity, 
Jamaica Plain, Mass, 19^4). 

48. 'LTnitec! States : Analyses of the New York Sugar Trade Lab- 
oratory, — This laboratory has in 1924 analysed 19371 samples of raw 
sugar which are sold, in New York on a polarimetric basis of 96^. The aver- 
age polariinetric grading of the samples which came to the laboratory was 
96.02, that is to say a rate very close to the commercial basis, whi,ch points to 
an improvement in tiie quality of the raw 'sugar in comparison with pre'\>ious 
37'ears. (Circulaire hebdomadaive d%i Comite Central des fahricants de Sucre de 
France. Year 37, No. 1834. Paris, 1925). 

49. France ; Lectureship in the Veterinary Schools. • — For 
every subject taught in these schools a group of lectureships has been estab- 
lished open for competition by doctors in veterinary science. The subjects- 
of instruction in these schools may be grouped as follows : chemistry and 
pharmacy ; anatomy; physiology and therapeutics ; agricultural science, bot- 
any and hygiene, general pathology and pathological anatomy ; parasitology, 
medicine and surgery ; animal pathology and obstetrics ; microbic diseases- 
and sanitary’' vigilance ; zootechnics ; manufacture and inspection of products 
of -animal origin. Only successful candidates in the group competition are 
admitted to the competition for the full title which is thrown open in the case 
of any lectureship being vacant. ’ Meantime they assume the title of lecturer 
and pass on to take actual office each in his own subject as a- vacancy occurs 
on the staff of his own school. (Journal Ofjiciel, 31 July 1923). 

50. France : Reestablishment of the Laboratory of Colonial Bo 

tany and Agriculture at the Paris Museum. — In the previous numbei, 
of this Review mention was made of the fire which destro3?ed the greater 
part of the - Labor atoire de Boianique ei Agriculture Coloniales or Labo^ 
mtoire d* Agronomie Qoloniale, which is under the direction of the emment 
research ' worker AuGUSTE Chevaeier. Tht Association frangaise pour PAvan^ 
cement des Sciences ' has sent out an appeal for funds for the replacement 
so far as possiMeof the scientific treasures destroyed by tlie conflagration, 
iiddxess, Dr. RiVET Secretaire du Conseil de FA. F. S. 28, rue Serpente,.^ 
Paris IV, France. ' - ' ' ; - 
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51. Algeria: Agrlcyltural Apprenticeship* — Tlie Algerian Govern- 
meat with a view to familiarising residents whio so desire, with local agricultural 
practice, decided some time ago to give encouragement to apprenticeship 
courses on tlie subjects, making use of the agricultiirai schools and local experi- 
ment stations. Ainoiig these institutions is prominent the Institut Agricole 
d' Alger ie, at the liaison Carree (Algiers) or at the F&rme de 
addition to the regular instruction with its corresponding equipment (labo- 
ratories, collections, libraries, etc.), an Apj)renticeship Course is carried, on 
during the winter for drir-ers of faim machiner y d'apprenilssage pour me- 
arriioiens-coiidiicisurs ogylcole-s). Tills course is worked in connection with the 
important R.iiral hngintering Station. Other short courses are held at the 
InstAut sgricoie in enology, grafting and pruning of vines and, fruit trees, etc. 

The pupils apprentices may be later sent on, when tiie3^ wish to specia- 
lise in some branch of farming, to the institutions aiEliated, with the hisfitut 
Agfkole, i. e. to the Botanical Stationat tlie I^Iaison Carree, to tlie Hamma 
B)xperiment Garden, etc. Or tlie}" may be accepjted at other institutions for 
agricultural instruction and es:|3eriinent such as the Pliilippevllie School of 
Agi'iculture which lias 180 hectares of coast land under ciiitivatioii ; 'the School 
of Agricuiture of Sidi Bel Abbe mth ic)3 hectares of plateau in the Oran 
district ; tlieiami experiment schools of Ain Temoiiclient in the department 
of Orati with 500 hectares of field crops ; the Giielma Experiment School in 
the department of Constantine with 1 00 hectares of cereals, olives, stock rear- 
ing, etc. ; tile Fermo-Branche Station, ■ department of Oran, with cotton cul- 
tivation, cuitivatioii of salt lands and fruit-growing); the Orleansville Station, 
Department of Algeria, where cotton is growm and irrigated crops ; the Barra! 
Station, dep^artiiieiit of Constantine, which sj^ecialises in cultiva-tion and pre- 
paration of tobacco ; the Tadmir pig breeding station in the vSouthem part of 
tlie Department of Algeria ; tlie Stations of Ain Ben Koui and of El Arfiane, 
in the southern territories of Algeria, where palms grow and are cultivated. (P. 
Chervin. Les Stages agricoies en Algerie. La Thh Agricole et Rurale, Year 14, 
VoL XX\T,, 19, Paris 1925). 

52. Great Britain : INew Plant Patiiological Laboratories at 
Rothamsted. — The growing requirements in relation to the study of plant 
diseases 'and pests has necessitated further extension of the ICotliamsted Station, 
and in. June last, Lord BuEDisnoE, Secretary to the Ministry of Agricultui'e 
opened the new and extensive plant pathological laboratories (*' The Times “ 
June 22, 1925). 

,53. Great Britain : Royal Botanic Gardens, Kew, 1924 * — The 
cihef points of ^ interest in the year’s work carried on in the Gardens proper, 
the 'Herbatiiim or the Museums and 'Laboratory have usually been reviewed 
as part of the information contained in the Kew Bulletin, which has appeared 
, since ,1887. The main purpose of the Bulletin has always been to supply de- 
, tailed notes on scienti'fic investigation of economic products and plants, either 
'Conducted, by the staff or brought under their notice and it has iiovt become 
impossible to combine with 'these an adequate account of the general activities 
'of /the yean Hence- it has been decided To issue this review of the,, work 
of the year as a separate Appendix. Some account is given of the Improve- 
ments effected in the Gardens, in the course of 'I924 ; 'th,e usual ‘,lists of plants 
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presented and of plants and seeds distributed are included. It lias been ar- 
ranged tliat some of the erdiibits o£ products from the British Hmpire Esi- 
bhioii at Wembley are to be housed pemiaiiently in the Museums. Highly 
satisfactory progress has been made with tUe work in the Herbatiiinis, wdiere 
a gesographical basis is now dehiiitely adopted, so far as possible, for the 
collections, the interest oi the Stan being in this way increased and breadened 
on ecological and phi'togeographical lines. {Royal Bothnia Gardens, Bui- 
letin of M iscellaneous Information Appendix II, 19-25). 

54. Burma t The Burma Agricuitural GoHegie and S.esearcii Iiisti- 
tute^ Mandalay, wns opened on December end, 1924, by H. E. the Governor 
of Biniiia, Sir Spences. Harcourx Bu'tpER, G. C. I. E,, K. C. S. I. 

The building is a fine one and contains mycological, botanical, physical, 
entomological and cliemiccJ laboratories, a large museum, and library and, 
reading rooms. The College Farm eslends over 600 acres. Tire College wdll 
be affliated with Hangoon University. {Agrictdiimil Journal of India, Vol. XX, 
Fart III, 1925). 

55. Science and Administration in East Africa. — In the Report 
of the Bast African Commission sent out by the British GoYemment, the value 
of scientific guidance in 'the development of such countries is lecognized, 
Th.e Aniaiii Institute, founded b}’* Germany in' 1902, was visited and the 
Coiiiinission strongly urges that it should be adequately maintained, and 
considers that the closing of three research farms in Kenya Colony in 1922- 
19^-23',, on financial grounds, was a most unfortunate step. The Commission 

, further recommends the development of the Nairobi Museum, and draws at- 
tention to the urgent need for Government co-operation in education. The 
adoption of the Commissions proposals would lead to .n. great advance in 
scientific research in Bast Africa. (Nature, Vol. 115, No. 2898. Tondon, 1925). 

56. Italy : Experimental Stock Breeding institute at Rome. — 
This Institute was founded in Decemt^er 1923 and regulations for its complete 
organisation were issued by. Royal Decree, April 1925. The Scientific Head- 
quarters are in Rome and the experimental farm on an Estate of its own and 
a station for animal prophylaxis has been attached. 

The essential objects of the Institute are the study and the solution of the 
scientific and practical problems wEicix are involved in the rationing, aad breed- 
ing of livestock -with special reference to the stock breeding industry of 
Central ItaN and more' particularly of Ivatium. The Institute is placed' under 
the inspection of the ■Ministry of National Economy. (Gm^eita Uffwiah^ 
13 May 1925). 

yy. Java : Applications' of Statistical Method to Experlmeiats M 
Sugar Cane Giiltlvatioii. The author, Jilr. Van Breiibn, of the, Sugar 
Experiment Station in Java applies to the enquiry into the production of 
sugar cane on experimental fiel^'the laws and the formulae of statistical me- 
thod, so as to ascertain the average error, in the' reported increases of production , 
His conclusion is, inter alia, that the ascertained profit expressed as a percent-' 
age ' of the lowest of two harvests corresponds to the 'average percentage error 
of the products. . 

Van, Bremen F. I. (Froefstation voor.de Javasuikerindustrie). Samen- 
vatteade beverking'van de resultaten'der proefe^ldene bij de rietcultur op Java. 
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475. vSoeraba-Ja, iq24. 

5S. Peru : New Agricultural Experiment Statio.ii. — A new .sta- 
tion lias been 'installed a.t Cliiiqiiibainba at the north of Juliaea and at a iieight 
of about 4000 metres above seu-leveL The Director is Colonel STOKDY. 
About 18,000 acres of land are atiaclied, with a total head of 15,000 
{Experiment Station Record, V"ol, 52, No. o'. Wasniiigtoii, D. C., b,|25), 

59. Russia : Vol^a Biological Station. — By arrangciueiit of iht^ Fro- 
sideiitiai Bureau of the Saratow Society of Natiiralishs this Stotion liiis just 
celebra-ted the 25111 Aimiversary ( 1900- 19-25) of its foundation. The Station 
is under the direction of A. h. Behntno. 

60. San Salvador : Agricultural Experiment and Research in 
the Republic of San Salvador during 1924 — Official data are contained 
n the “ Meiiioria ” presented to the National Degislative ASvSembly of San 
Salvador by the Under -Secretary of State Ing. Don Marcos A. Ll7roNA, on 
126 February 1925. Good results have attended the working of the Bxperirueiit 
Stations La Agronoiuia ” and Coiba The first, situated, at Izaloe, lias 
sown cotton, maize and various sorts of vegetables, and in addition is used 
as a school (Escuela Mayordomos) , Practical demoiistTations' are given there 
of progressive methods of cultivation, the use of modern farm machines, se- 
lection of seeds, etc. On La Coiba ” different types of coffee and cotton 
have been sown and experiments tried with the growing of a variety of plants, 
among them “ Chalmoegra ” plants imported from North America. A third 
Experiment Station is also being organized, the " Zacariiis in the territory 
of 'Santa Ana. 

The Ministerio de Agricultiira has had published instructions relating to 
the vsowing of cotton, a guide to the use of chemical fertilisers and has ordered 
the issue of four volumes of photograpluc illustrations of the principal plants 
of San Salvador, duly chussified. Studies of livestock diseases have been rnwier- 
taken and an impetus given to pisciculture. The Chemical Laboratory whut,i 
is under the direction of Dr. Caw>s Benson has carried out a large niim'ber 
of analyses of agricultural products and of substances useful to agriculiure as 
well as analyses relating to substances and products connected, witli otluu* 
industries. The Phitomological Laboratory under the direction of Dr, SaIvVA* 
TOR, Caedi^ron is enlarged by the addition of a Botanical vSection wUidi is 
directly under the Department of Agriculture, and does admiraljle work in 
the field of phytopathology, by means of inspection and instruction on s|:K‘<‘ia! 
points, (Memoria de los actos del Poder Ejecutivo en los Ramos de ITuneiito 
y Agricultura, presentada ante la' Honorable Asamblea Nacioiial Legislativa 
por el senor Subsecretaxio do Estado Ing. don Marcos A. LeTONA ; el 26 (h 
febrero de 1925, Boletin de Fomenio y Obras piMicas, Vol. 1.1, No. xoand li, 
San 'Salvador 1925). 

Agfieultufal and. Scientific Institutions and Associations, 

'61. GejTttiany: ' The Fortieth 'Anniversary of the German Agricul- 
tural .Society . — This occasion was celebrated during the autumn seasioii of 
this Society .{Deutsche Landwirtschaps-^Gesellschaft) held from 21 to 26 
her 1925), ' 
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62. Spain : National Association of Spanish Oii¥e" Growers. — 
'This Association (Asociactijn nacional de OUvaveros de Espana) was formed 
on 30 June 1925. It is divided into two sections : olive -growing and olive 
oil manufacture. Its object is the study of questions of general and local in- 
terest relating alike to the cultivation of the olive and the processes of esrtraction 
of oiivc oil and tlie utilization of tlie residues of oil inaniifacture : the ditfusion 
of instruction in ‘Hie cultivation of olives and the production of oil : the encoii- 
ra,gement of the production of olive oil; (shows, competitions, etc.), co-opera- 
tion (for tJie d.istri1>utioii of fertilisers, of selected slips, etc. ; the institution of 
deinonstralion or experi mental planlations ; the compilation of, statistics of 
olive (nitiv^ation or oil iiianiifaclure, adecjuate organization of production, 
sale, ex*]rort, (Ac. : submission to the (Government of legislative and fiscal pro- 
posals in regard to problems of olive growing ; research into and standardiza- 
tio 3 i of types of olive oil, information on foreign brands, commercial protection 
of producers, development of credit, among members of the association, despatch 
of missions and commercial agents, organization of warehouses and selling 
agencies purchase of triudvs, tanks and other requirements for transport, etc. 
(From the EstaPuios de la Asociacion Nacional de Olivareros de Espafia, Madrid, 

(>3. France, Brittany : The Societe Scieiitl.fiqiie de Bretagne. — 
Tlus Society has been formed with headquarters at Rennes, in connection with 
tlK'? Faculty of Science, with the object of forming links of study and research 
1 :)etween all iiersoiis living in Brittany who are interested in the various scien- 
ces and their applit'atlons, encoii raging their special work and facilitating the 
advance of scientific knowledge, llie niembcTvS of the Society receive a Bul- 
letin free consivSting of four parts, one for each section of the Society ; physical 
or mathema.tical sciences, chemical and pharma.cological sciences; natural 
and agroiiomie sciences ; biological and medical sciences. {Bulletin de la SocieU 
Scieniifiquc de Bredagne, Vol. I, part i). 

6.|,. Italy ; Genera! Inspectorate of Fisheries. — ikti ' Ispettoraio 
^generalc per la Pesca iin,s been instituted by the MinivSter of National Economy 
aiiil will <leal with the technical and adminivStrative questions relating to this 
brandi of production, ITiider this heat] will be included the following among 
others : stocking of {>ii 1 ')li,c waters, ICxamination of the terms of grants Oj- 
leases f>f vState waters. Investigation of waters as regards breeding of 
or fishing. Fecluiical supc-rvivSion of the fish-breeding stations or .hatching 
grounds. }^)xperinientaJ llsliingsrftiadvS. Fishing cruises and'seasons. '' Decree 
ill regard to lishiiig^ with mechanical api'iliances. Inspection of markets 
'rransport of fish,. Stalvistical einpiiries on the fishing indUvStry. vSnlisidiary* 
iiidiivStrievS. .Re])oris of the Committee of Marine vSouiidings , {Comitaio Talasso- 
grafico) Vocationcil education of fisherrnen. (Gazzelia Vfflciale, .11 July i9'25), 

(>5. Asia Minor: A Service , for Selection of Plants and Seed 
Testing. The (JovcnniiKnitof the 'Turkish Republic is organizing in Asia Mi- 

nor a. service on thcvsc lines, and meanwhile a SwiSvS specialist, of tlie Federal 
E’yperiinetit vStation at Eausamie is studying on the spot the means of secur- 
ing as cpiickly as possible the ' improvement of the principal types of crops. 

The headquarters of the service will probably be at Angora and ,Eski- 
Shehr,' 'bid in view of the great .climatic diversity of, the different regions, of 
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Asia Minor, provision is being made for Uie forination ol scjveral siil.>-sta;t:i<)iis 
in certain localities. Billing its tirst years attention will be given to mvcsik:;ii ~ 
tlon as to tbe improvement of cereal cropvS and if possible of toliacc^o. 

Tlie Turkish Government, wiiieh is trying in every way to 
national agriculture and to increase Bie agricultural yield of Anatolia, li;is also 
called itpoii other specialists for ossislatice. In this way lluav are aiRja.(ly in 
existence a vStatioii of ogriciiitural ehemlstry and, a servici! for tro|ii.ca.| crops. 

Congresses and '[iiConferences, 

66 . Belglwtti s Meeting of the Intematioiiai GomiiiitMee cwi House™ 
hold Management Instructioii, Briissells, 16 July 1925. — This was held 
on tlie occasion of the International h^xiiibition at Taeken. The agenda in- 
cluded': 1 . 'Kiilciency methods in town and rural housi^iold inanagciiumt ; 
2 . Ap])Iicatioii of electricity of niachincr^T' and otlier processes for faci]it.ai.iiig‘ 
domestic labour in towns and country districts 

67 . Belgium:] : International Committee on Home Training, Bros- 
sells, 17 July 1925, — Agenda: i.h)xienvSioiic)f the insitucbioii in the ektiicmts 
of Home Training to all classes of .society in the different couiitries ; 2 . 'The 
steps taken and the results obtained for- building up the 'funds required for 
the development of the International Institute of Home I'raining. 

66 . Belgium : International Committee of Farm Womens’ Clubs, 
Brussells, 18 July 1925. — Agenda";'!. lhT>gress of Fariii Wonieii’sClu.bs 
in the different countries and suitable metliods of encouragement ; 2 . Tro])osaJs 
for tlie organisation of an International Congress of Farm womens' Clul>s. 

69 . France : International Dairying Week at Lyons, 5-12 Septeni-* 
her, 1925. 

70 . Scotland i First Conference of the World Federation of hclii- 
cation Associations, Edinbiurgh, 20’'27 Joly 1925. "*•*- This lA.tletai.ion 
was founded in July 1923 at San Francisco (IT. vS. A.). Tlie sul)jeci.vS dismissc'd 
at the Conference were : I. The under school age period and kiiw‘lergfU‘li*us, 
2 . Flementary schools; 3 .’ Secondary schools; .-.j. Chan;u’ter training ; 5 . Illi- 
terates ; 6 . The teaching of adults ; 7 . Training of Uiadiers ; S. 16'‘ohl<‘nis of 
hygiene ; 9 . The World University; 10 . The tciidung of history from in- 
ternational point of view. 

' 71 . Italy ; First Intemalional Malaria Conference, 4'-’6 Cicto- 

ber 1925. — Five sections: 1 . Anoplielcs and tiiahiria ; 2 . liiology of 
the parasites ; single and multiple panisitOvS ; 3 . Alkaloids a;nd ([iilniue timl the 
therapeutic treatment of malaria; 4 . IJpideniiological factors and iheraj'Kaitic 
treatment of malaria ; 5 . Propaganda and statistics.' The foiindaiicni in, 
Italy of an International Institute of malarial studies was disciissc’d and ap- 
proved. 

72 . Rumania 'Sixth International Ctomlstry Congress, Bucarest 
’22-25;' June 1925. This was held under the Oiairmanslhp of' Sir Wuaiam 
P dpE,:^B\'.R,,S'., Professor of Cambridge University and President of the ''Ixi- 
;:ternati 6 iial Union 'of 'Pure; and' Applied Chemistry, .Eighteen nations took 
part in the'Cdttference':’ an- important resolution was passed in refercmxre 'to iiie 
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International Researcli Council {Conseil Iniernational de Recherches) . Unaniiiious 
approval was given to the resolution inserted,, by request of the Copenhagen 
Conference, in the agenda of the Bucarest meeting. This resolution recognises 
that it would be advantageous for the International Research Coiiiicii so to 
amend its rules that any coiintr}^ on becoming a member of tlie Teague of 
Nations should be admitted to membership of Unions afiiliated to the Inter- 
national Council. Amongst various teclmical questions discussed? Professor 
F. GiorD/\NI of the Nax^les Poljdechnic deo.lt with the problem of nitrogen. 
A desire was expressed on behalf of the Belgian delegates that the Union would 
study improved methods of preservation of paper and ink and Rumania 
expressed the wish that the Union would take up the question of agricultural 
chemistry. It -was decided that thcvSc two last questions should be considered 
by the sections concerned of the Consultative Committee of the Union on 
which a certain number of natioirs are already represented. Professor B. Four- 
NEAU (France) member of the Academic de Medecina and Director of the Pas- 
teur Institute dealt with the relations between the chemi.cal composition of bo- 
dies and their physiological properties. 

In regard to the headquartes of the next Conference the invitation of the 
American Delegate was^ accepted to hold tlie Conference at Washington 
in September 1926. This is tlie more appropriate as the United States are then 
to commemorate the i5otii anniversary of their Independence and the American 
Chemical Society tJie 50th anniversary of its foundation. 

73. Poland : XII International Congress of Agriculture, Warsaw, 
21-24 June 1925 — As a continuation of the notice of this Congress appear- 
ing in an earlier mimlxir (Vol. Ill, 3) some account may be given of the resolu- 
tions adopted by thOvSe Sections which discussed subjects of more general im- 
portance, and more closely connected with the scope of this Review, viz. the 
problems of the ‘rural industries and of agricultural instruction. In the next 
num1>er, some detail will be inserted as to tlie subjects of technical importance 
handled the Congress, 

Section IV. Agrmdtund Industries. — 1. The Congress recognises that 
the guiding pol Ic}’* should be tliat of inducing agriculturists, small and large, 
to prepare their own products, and to secure the sale, and that it is tlrerefore 
necessary to consider : (ct) the fonnation of producers' unions and the due 
estiiblislimcuit l)y tliese iinions of the funds required for hhe transformation 
of the existing organisations into co-operative societies or profit-sharing asso- 
ciations ; the training of the experts who are required to manage these 
societies' and to ensure their progrcvSS. In tire meantime 'while waiting for 
the complete realisation of this scheme, 'an luidertaking should, be obtained 
from the manufacturers who transform agricultural products that once tire 
cost price, either of the taw material, or 'of the process, ^ is covered, the profits 
or losses shall , be diarged proportionately to tire capital invested in tlie produc- 
tion or transformation of a single unit of produce. 

'2, In view of the importance of .the industrialisation of agriculture and 
especially of industrialisation based on co-operation, it is recommended' that 
information relati.ag to the 't3rpe Of management, the form of organization 
and the financial results obtained in co-operative , societies of the purely, in- 
dustrial type' as well as in co-operative' agricultural societies ' for purchase and' 
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sale, slioiiW be collected, throughout the world, and. piiblislied imcler the form 
of a special report by the International Institute of Agriculture. 

3. With the object of developing agricultural production, the industrial 
use of alcohol should be iiitensiiied in every possible way. 

Ill addition Section IV approved tlie following court iisions witli reference 
to th,e cultivation of beet root -sugar. 

A PeiiTiaiient Office of Sugar-beet Growers sliouid be set up at the Inter- 
national Institute of ilgriciilture ; competitions should be arranged in regard 
to the iiiipleiiients required for the mechanical labour used in the cultivation 
of sugar-beet : an Iiiteiiiational Commission of Sugar-beet Growers should be 
formed for the study of methods of organisation of work and fbr i>rop‘aganda 
ill favour of the consumption of beet sugar ; tire teiidaicy to aiiply agricultural 
principles -to the sugar industry should be strengthened, the application varying 
in each country in respect of form ; steps should be taken in the different 
countries to safeguard beet cultivation and the beet sugar industry, 

vSection V. AgriculUtral Instruciion. — As regards the diffusion of agri- 
cultural knowledge among the mass of the rural population, a resolution was 
paSvSed for the collaboration, botli in respect of organization and finance, of 
the Governments, the Chambers of Agriculture, the agricultural associations, 
etc. The practical work in connection with this will devolve upon th.e asso- 
ciations with rural bias, e. g. fanners’ clubs, farmwoinens’ dubs, etc., these 
latter to be formed wherever required. The instruction should be supple- 
mented by lectures suited to the different localities ; by visits to experiment 
stations, farms, etc. ; excursions and practical demonstrations, the organization 
of farm apprenticeships, suitable literature librariCvS, etc. The propaganda 
for agricultural education must withoirt exception be conducted on lines pa- 
rallel to the organisation and advance of agriculture ; furtlier, in view of the im- 
portance of womens’ work in the country, a special section sliouid be instituted 
at all future congresses for the stud}" of ])rohlems relating to rural house- 
wifery. 

The prolilem of agricultural instruction among the masses was then con- 
sidered from the point of view of general education given with a nxa'al 1:>ias and 
so arranged as to exercise a valuable infinence on the development and improve- 
ment of the general conditions of rural life. Primary education vshoiild l)e so 
designed as to encourage a strong feeling for the country side, and with a view 
to maldng the school work more instructive and recreative, practical work 
and excursions should 'be multiplied, while every rural primary school should 
have its demonstration garden and its natural history collections. The train- 
ing college, courses must in their turn be adapted to form the character of the 
teacher to impart a love of tire country, the development of resource ' fulness' 
in .adapting instruction to local needs, and an interest in'tffidng a share in the. 
improvement of the agricultural 'and social conditions of the district. 

AS' regards the organisation of farm apprenticeship, the Congress has 
, finally resolved .that the managing heads of the lower and .middle agriciiitiira! 
schools should tliemselves direct the apprenticeship courses. of their pupils, 
and the lecturer iri'.the luglier schools should assist in the drawi'iig up of the 
scheme of" apprenticeship. ' ' 

The apprenticeships, should cover at ' least^ the periods of the more inx-. 
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portaiit field work and for that purpose full advantage should be taken of the 
winter, spring and aiitiiinn vacations. Those who do not intend to specialise 
should complete their practice on farms which are well managed and of high 
yield. The object of apprenticeship which is coincident with a ctourse of study 
is to initiate the apprentices into manual work, agricultural work in general 
and organisation of work. In this way the knowledge acquired in theory is 
deepened and skill in management of the farm is attained. 

All international exchange of ajrprentices with visits to wellkiiown faun 
undertakings aiid estahlislmients for special forms of production might be 
organised on a large scale. (Received by the Institute from the Secretariat 
of the Organising Coiniiiittee of the Congress). 

74 . Switzerland : International Congress on Agriculture. Davos 
August 1925. 

75 . Germany : Fourth General Meeting of the Colloid Associations 
(Kolloid-Geselisciiaft). Nuremberg, 5-7 September 1925. — This meet- 
ing was held immediately after the fourth general meeting of the Society of 
German Chemists, {Verein Deutscher Chemikef). The principal subject of 
discussion was experimental methods of Colloid Chemistry. 

76 . France ; Congress of the Scientific Societies of Burgundy, 
Auxerre, 5-7 June 1925. — The agenda included in the scientific section 
agricultural and botanical niaping. 

77 . Flanders Hop Week. Hazelbrouck, 4-12 October 1925. — 
This was held on the occasion of the Flanders Hop Competition, organised 
by the Hop Cultivators ? Union. 

78 . Italy : Second Conference of South Italian Agriculturalists, 
Rome, 29-30 June 1925. — This Conference was sumnioiied by the Organising 
Committee of the Consortia of land improvement for Southern Italy and the 
Islands. Subjects discussed : Aw. A. Martini : Uand improvements of Ca- 
labria ; Aw. B. S. Ceci : The Improvement of the Tableland of Apulia in cer- 
tain technical and legislative respects ; Prof. B. Congedo : The work of the 
Co-operative Societies in comiection with the carrying out of improvement 
schemes ; Cav. B. Uacava : The work of the Committee ; Uegislation for control 
of Malaria ; Iiig. R. CuiiATO: Irrigation in the Sotitli of Italy from the technic- 
al and economic point of view : Prof. C. Cimino : Defects and omissions in 
the land improvement and agricultural credit legislation with d-eferencedo 
Southern Italy ; Prof. Q. Scatuse : Needs of Southern Italy and their financies ; 
Br. U. Fano : Land improvement legislation and the work of the Consortia ; 
A. Mazzoxto : The Improvement of agricultural land ; Br. A. Rmo : The 
improvements in the provinces. 

79 . Italy : Gonference of tbe Lombard Silk Worm Breeding Agri- 
cultural Institutions. . Milan,, 11 July 1925. 

80 . Italy: First National Congress of Importers ■ and , Exporters, 
Milan, 5-6 December 1925. 

Exhibitions, Fairs and Competitions, 

81 . Austria : Internatioiial Agricultural ExMbition. 'Vienna, 6-13 
September 1925. 

15 — Agf, imgk " , , ■ — ' ' ’ 
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82. Great Britain s 7tli IiitematioBal Tobacco ExMbitioii, London?. 
§-16 May 1925. — Organized by the London Tabacco Associations* Bight 
nations represented : Czeco-Slovakia. Cuba, Egypt, Greece, Italy, Holland, 
United States, Turkey. 

83. Switzerland : intemationa! ExMbition of Inland Navigation 
and of the Exploitation of Hydraulic Fower^ Basel* 1 July- 15 Sep- 
tember 1926* — The exliibitioii will be held on the occasion of the inaugu- 
ration of the new Rhine Port installations, as initiated by tlie city of Basel. 

84. The 32iid Travelling Exibition of the German Agricultural 
Society (B. L. Gd — This exliibition will be held in Breslau (Silesia) from 31 
May to 6 June 1926. Special trains at reduced fares will be rim in connection 
with the Breslau Travelling Exliibition from 31 May to 6 June for societies 
aiicl members of agricultural authorities. A reduction of 35 per cent, will 
be made on the ordinary fares. Tickets for .the special trains for the members 
of agriculturel authorities will be sold by the State Railway Company up to 
two days before the dates 011 which tlie trains are advertised to run. In the 
case of the sale of an insufficient number of tickets onty, the train will be can- 
celled. Passengers will probabty be able to return frem Breslau by any, of tlie 
ordinary trains. Requests for special trains should be addressed without delay 
by agiiciiltiiral authorities to the offices of the Society, Berlin S. W. n. Des- 
sauerstrasse 14, 

The reduction for societies, when the party consists of less than 30 mem-' 
bers, is 35 % for second, third and fourth class tickets. vSchools of Agriculture, 
High schools, etc., may obtain a 50 % reduction for a party of at least ten 
persons. , 

85. Germany : National ExMbitioji of German wine Beut- 

seher Wein Coblenz* 8 August- 13 September 1926. 

86. Germany : Twentiethi Brewery Exhibition, Berlin, 5-13 Octo- 
ber 1925. — This was held 'on the occasion of the Autumn meeting of the 
Experimental Brewing Institute at Berlin (Versuc/^s-und Lehmnstait fur Brmierei) 
and it coincided in ' time with the XXII Exhibition of Baileys and Hops. 
Particulars may be had from : Imtitute fUr Garungsgewerhe, Seestr, 12-1 5 Berlin . 

65. 

87. Austria : Sample Fair, Innsbruck, 4-11 October 1925. 

88. Austria : Second Brown Swiss Breed Bulls Fair, S. Michele 
near Leoben, Styria, 20 September 1925. 

89. Egypt : Agricultural and Industrial Exliibition, Cairo, 20 
February- 6 March 1926. — AgrictiUural Section : i. Agricultural products ; 
2, Agricultural industries. 3. Live stock ; 4. Poultry; 5. Stock Hygiene ; 
6 . Agriculture ; 7. Fruit ; 8. Sericulture. Industrial Section : i Motor machinery ; 
2. Farm implements etc.; 3. Transport equipment; 4. Textile products; 
5. Furniture ; 6. Rural buildings. 

go. United States : Cattle Show, Portland, 31 October- 5 November 
T925. 

91,. 'United States: Petroleum Exhibition, Tulsa, 1-10 October! 925 « 

92: France: Olive Oil ExMbition, Lyons, 5-12 November ■ 1925. 
— Five sections': Olive oil; Preserved olives ; By-products ; Packing materials 
"Machinery. ' 
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95. Italy ; Electro-cuMvatioii ExMMtioiij Milan, 12-27 Aprfl 1926» 
■— Tlie esMbition will include : i) a section tor special electtic macMney 
movable transforming buts, transportable motors, etc.) ; 2) a section for 
farm macMnes of various Muds driven by electric power ; 3) a pIougMng 
demonstration ; 4) an exlnbition of miniature models, of drawings and photo- 
graphs of reclamation works, irrigation, etc., ca, tried out by electrical methods ; 
5. cinema films showing machinery which is too heavy to be transported to the 
exhibition. 

94. Italy s Grain and Feacii Show, Verona. 9-12 August "1925. 

95. Italy s Stock Show, Como, 1-2 September 1925. 

96. Rnmania ; Sample Fair, Chisinau, 15-30 September 1925. 

97. Switzerland ; Brown Swiss Breed Bull Fair, Zng, 2-4 Septem- 
ber 1925. — Organised by the Swiss Federation of the Consortia for Brown 
Swiss Breed 

Development of Agrimlture in Various. CouMtnes. 

98. Austria: Agrarian Reform. — Under tins title Agranejorm 
Oesierfeichs) Br. Hermanist KAfiEBRUNNER of Vienna has published an exltaus- 
tive critical article, dealing with the subject especially from the legislative 
point of view {Berichie Uber Landwirtschaft, published b}^ the German Reicksmi- 
fiistefhmi fur Ernakrung und Landwirtschaft, New Series, Vol. Ill, Part I, 
pp. 2:24-136. Berlin, 1925)- 

99. Florida and Rubber Prodnction. — , — At the present time tlie 
United States utilise 75 % of the world's total production of rubber, but 
produce only 2 % and the United States rubber interests have studied Florida 
as a rubber producing State. The average yield of plantations in the Bast is 
about 300 lb. per acre, at wMch rate 2,725,300 aa-es would be needed to 
supply the United States' requirements. The climate is satisfactory and an 
area of over 5,000,000 acres has been found which is considered to be suitable 
when drained. ■ The cost of labour in, Florida would prevent profitable cultiva- 
tion of Hevea unless other methods of latex extraction can be discovered, but 
this drawback may not apply to other types of rubber plants, from whidi the 
latex may be extracted by meclianicai methods. Extensive experiments are 
being carried out. {India Mubber World, Vol. BXXII, No. 3, 1925). 

100. United States to grow Rubber in' Liberia. — American rubber 

interests have negotiated for an extensive tract of land (about n ,000,000 acres} 
in Liberia for ' growing plantation rubber on a large scale. It is expected that 
yields of crude rubber will be available in, five years. {The India Rubber 
World, Vol. LXXII., No. 5, New Vork, 1925), ■ 

;ioi> , Crop Frodnctlon in India:' 'A critical survey of ' its problems, by 
A. PIowARD, C. I. B., Director of 'tlie Agricultural Experiment Institute, Indore 
Central India (pp. 200, 10s. 6d, Oxford University Press, London). (% Nature 
July 4, 1925). 

102. Riimaiiia, : State Co-operation in the , Improvement of the 
Cultivation of the Expropriated Lands. ~ An article appears on tills subject 
in the Buktinul Agrictdiurei. The 'author first exp"^esses some general views 
on the agraiian reform in Rumania, giving statistics of the appropriation and 



228 


cvmamT NOTiCHjs 


division of tlie land. He then reviews the measures taken by the ' Riunaniaii 
Goveniiiieiit for a rapid improvement of agricultural production. On the 
completion of the agrarian r^orm, the confusion introduced into the cropping 
of the following year was such as to reduce considerably both the cultivated 
area and the quality of the products, thus showing that the peasant cultivation 
did not fully meet the requirements of the time and of the country. The State 
immediately introduced measures calculated to systematize and improve pro- 
duction while at the smne time exerting a direct influence on peasant cultiva- 
tion. Factories were put up, nurseries made and centres of scientific agricul- 
ture were established according to modern principles. At the same time the 
Casa Cefilvale a Imp'voprietarirsi (Central Bank of Tandowners) l>y means of the 
Centrala Obsiiilor Salesti undertook extensive propaganda work with a view to 
grouping the peasants in agricultural co-operative societies through winch 
farmers are to be supplied with agricultural machinery, utensils, etc., and 
•which at the same time sCcui'e the sale of the produce of members. Hence 
in the former kingdom there came into existence 315 agricultural co-operative 
societies with 19,270,586 lei of subscribed caiDital, and 16,835 members and a 
paid up capital of 3,917,613. In Bessarabia 476 agricultural co-operative 
societies wei'e constituted with 27,156 members and 7,736,786 lei 01 subscribed 
and 1,064,355 paid up capital. In Bessatalna, following on the winding up 
of the^ Casa Noasira ” another 20 agricultural co-operative societies were 
instituted with 1748 members, subscribed capital of 759,570, and paid up capi- 
tal of 141,896 lei. In Ardeal the old type of co-operative societies were by 
degrees transformed into co-operative societies of the type existing in the for- 
mer Elngdom, the whole agricultural co-operative movement thus becoming 
homogenous In Bukovliia co-operation is still in early stages. In addition 
to these measures and the grant of one million lei for addition to tbe livestock, 
the State has organized district exhibitions as a means of supervising and 
stimulating agricultural producers. In February 1924 the Congress of the 
Societies of x 4 .gricLiltiiraI Fxperts drew up a complete prograiimie of new prac- 
tical measures based strongly on government support, wixich are beiiig carried 
into effect at the present time. {Chitohii D. C. Agrarian Reform in Rumania, 
BuleMnul AgficiiUurei^ Vol. IV, 1924, Octobet-December, No. 10-12. Bucarest), 

103. Riimama: Settlements in Transylvania* — The policy adopt- 
ed by the Rumanian Cxovernment of transferring part of the population of 
the mountain districts to the extensive, thinly populated areas of Western 
Transylvania, ivS being carried out in acordance with economic principles, the 
settlers being accomodated in new villages. 

, The success of these settlements largely depends on the extent to which 
tlie State i's prepared to assist thesettlers (CiomacL. I. Colonizarile din Tran- 
siivania ” Viata Agricola, Year ■ XVI, No. 5, pag. X41-143. Biicmest i March 
2923). 

104. Rumania ; Assistance to Agriculture in Bessarabia. Vbr- 
SCOGU, writing in Viata Agficola, a Rumanian periodical, gives a vivid des- 
cription of the deplorable state of the orchards, which are ravaged by parasites, 
of fields overrun with^ weeds, and of the utter ignorance of tire peasants as 
regards, rotation of crops and inodetn methods of cultivation., The writer 
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suggests, as likely to benefit cultivation in Bessarabia, organization on the fol- 
lowing lines : 

1 . Model gardens and experimental fields ; 

2. Depots for tlie distribution of seeds, insecticides and agricultural 
niadiiiies to tlie population, at cost price ; 

3. Plots for the production of selected seeds, utilising for this purpose 
the ail'otnieiits so assigned under the agrarian reform ; 

4. Seed-testing stations and selection farms ; 

5. Inspection of plant nurseries; 

6. Higher schools of agriculture ; the issue of leaflets on farming sub- 
jects intended for the agricultural classes ; courses on all the various branches 
of agriculture. 

ilf iscellaneous. 

105. Brazil : Rural Welfare Work. — The following information of 
the health measures undertaken in the rural districts is taken from an article 
by Br. R. B’AiyMEiDA MagaI/Bu\BS, General Secretary of the National Depart- 
ment of Public Health in Brazil. This form of welfare work was begun in 
1917, when prophylaxis was first introduced. With the formation of the De- 
partment, sanitary organisation on definite lines was undertaken. In 17 
States, this work is in the hands of expert officers of the Federal Govermiient, 
who collaborate with the authorities in each State, expenses being shared by the 
Central Government and the government of each State. Tlie offices of the ser- 
vice are situated in the various State capitals, and from these centres superin- 
tendence is ejected of the country town dispensaries, many of which further 
by all means in their power the increased use of prophylactic measures. With 
this co-operation on the part of the country towns, an efficient health organ- 
isation is lieiiig gradually formed, which has already done good work in com- 
batting the two setious endemic diseases of the Brazilian rural divStricts, 
anchylostoniiasis and malaria, the methods followed being actual medical 
treatment of the sufferers and tlie installation of drainage works on , a small 
scale. 

District hospitals have been CvStablivShed in some vStates. (Dr. R. d'An- 
MEIOA Mag^uaiaES. Progreso vSanitario do Brasil. Bi tin Commercial di> ' Brasil 
year I VC No. 25. Rio de Janeiro, 1925), 

106. Brazil Forest Reserves. — J, Rezendi^ Sieva in the Boleiin 
^do Minislcno da AgricuUura, Indush’ia e Commercio (Year XIV, No. 6,’ Rio de 
Janeiro, 1925) discusses the organisation 01 the forest vService of' the Republic 
in reference to the Decree of 28 December 192J' by wliich the vServlce was 
instituted. The writer enumerates the various types of lands which could foe 
utilised by the Federal Government for purposes' of re-atlorestation, and ex- 
presses the ' opinion that the Ministry of Agriculture, Industry and Commerce 
siiotild direct that a detailed report Should be prepared, giving full particulars 
relating to area, location, natiu'e, etc., of all' the Federal lands. On the 'basis 
of this report for which the assistance of, the various departments and officials 
would be required throughout the Republic, it would be possible to prepare a 
map of these areas. 
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107. Denmark: Fruit Storage Experiments* — Experiments in tlie 
storage of apples and pears were begun in 19x8 at Blangsted (Benmark) in 
a building erected in 1917 and consisting of an ordinary cellar and a cold 
storage plant of fruit. Comparisons were made between storage of apples 
and peats in cellars and in cold storage rooms at temperatures of 4.5^ 3.5, 2.5, 
1.5, 0.50 C. Other experiments were carried out in cellars and cold storage 
rooms wbicli were (a) iiiwentilated, (b) ventilated, (c) with the addition of 
ozone. 

The main results were as follows ; 

The keeping power of fruit varies greatly from year to year. All varieties 
of apples and pears kept much longer in a cold storage room than in a cellar. 
During tbe winter months, after removal from cold storage, fruit kept fresh 
for at least two weeks, with the exception of the variety Nouveau Poiteauhn 
which core rot was found. The flavour of apples does not seem to be affected 
by the temperatures or duration of storage. Pears picked before they are 
ripe do not obtain a good flavour when ripened at a low temperature. Some 
varieties lose flavour tinder protracted storage. Ventilation with outer air 
or the generation of ozone, does not seem to increase the keeping power of 
fruit. Scabby fruit does not keep as well as sound fruit. Wrapping the fruit 
in tissue paper seems to have no preservative effect, but generally enhances its 
beauty. Pine, dry, powdered peat as a packing material increases' the keeping 
power of fruit by one month or more. Large fruits do not keep as well as 
smaller ones from the same tree. {Ice and Cold Storage, VoL XXVIT, No. 31 7, 
London 1924). 

108. Egypt: Agriculteral Films. > — In an article in the Bulletin de 
r Union des Agriculteurs d' 6 gypte, PiBimE ICHAC, Ing. Agr. draws attention 
to ,the advantage which Egyptian agriculture would derive from a use of the 
cinema, , on lines similar to those followed wdtli successful results in many Eu- 
ropean and American countries.. The writer points out that throughout the 
valley of the Nile lectures could be given accompanied with JSlms, the necessary 
apparatus being transported on lorries. These lectures would deal with purely 
agricultural matters and with such rudimentary principles of hygiene and local 
prophylaxis as may be of practical use to the fellah. (P. ICHAC Le Cintoa att 
service de Pagriculture. {Bull. Un. Agr, d'£^gypte,Yesci' No. 162, Cairo, 192 5), 

X09, United States: Agricultural Films * — The Department of Agri- 
culture of tire United States has published an interesting circular in the form 
of 'a leaflet from which may be gathered abundant data ■ on the' agricultural 
propaganda in tlxese States carried on by means of films. An explanation is 
given of the methods of distribution of the fitos and of the way to apply lor 
thdr; loan. The individual or organization asking for them is expected to 
pay only the postage or transport expenses both ways. The application 
must be addressed, to 'the Office of Motion Pictures ; EMension Service, United 
States Department of Agriculture, Washington D, C., Copies of the films may 
also be bought at, prices already fixed, and the conditions governing'Suchpur- 
,, ' chases are that ' no, changes are to be made in the subject matter of the ffins 
, without 'approval from, the department' and that no commercial or adverti- 
sing ^''matter; be 'adddi to or inserted in the- film: ' Titles in foreign languages, 
it desired, 'may|be, obtained at 'additional cost. 
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A catalogue of tlie films ot tlie Department is added. The titles axe arrang- 
-ad hy subjects and reference is made in each case to the special Department 
{Bureau of Animal Industry, Bureau of Bair3dng, Bureau of Bntomology, 
Bureau of Plant Industry, etc.}. The films thus treat of farm animals, 
-(cattle, horses, sheep, swine, fowls) : wild animals, crops, rural engineering, 
■forestry, entomology, trade in agricultural products, rural organization (Mo- 
tion Pictures, of the United States Department of Agriculture, Miscellaneous 
Cifculaf No. 27. Washington, 1924). 

no. Fisheries In the AntiEes. — A number of American scientific 
Institutes have decided to contribute 100,000 dollars for the organization of 
a mission which is to make deep sea soundings and to examine the possibilities 
of fisheries in the waters of the Antilles. {Revue genemle du Froid et des indus- 
tries frigorifiques, Year 6, No. 8. Paris, 1925). 

111. United States ; Discovery of Potash Deposits in Texas, — 
The Geological Survey of the United States has recently discovered extensive 
potash beds in Texas. The mineral is in the form of polyhalite, analyses from 
borings giving from 4 to ii. 21 % ElgO. 

The tract of country in which potash has been found is about 275 miles 
by 125 miles, but data are not yet sufiScient on which to base accurate estima- 
tions as to area or value ; geologists are of the opinion, however, that “tlie 
beds Will be found to be of large extent [American Foresls, VoL 31, No. 375, 
Washington, D. C., 1925). 

1 12. Forest Fires. — Ing. P. president of the Instiiut de la 

Science du Feu has recently published a critical study on the subject of forest 
fires. The writer discusses the theones held as to the outbreaks of fire among 
growing trees or plants and the methods adopted for extinguishing such fires. 
After a clear exposition of the various, conflicting views, he rejects the majority 
,and comes to the conclusion that forest' fires ai^e caused solely by spontaneous 
combustion. This being tlie case, tlie only effective means of checking the 
fire, once it has broken out, would be the removal of the forest litter. The 
writer deals exhaustively with tlxe practical and theoretical aspects of the pro- 
blem and the methods adopted to prevent and, check these conflagrations. 
(P^nxciEN l^tude sur les incendies de for^ts. InsfMut de la Science 

4-u Feu^ pp. 64, 8 VO. Paris, 1925). 

1 13. Report of British Cotton Growing Association, presented at 
Manchester, June 12, 1925, The following infomxation is contained in the 
Report : ' In India, suj 0 ficient seed of American types of cotton was distrib- 
uted in the Punjab last season to plant 100,000 acres. The output of Uganda 
■amounted to 126,600 bales, valued at I<.3, 500,000. ' Tanganyika exported 

17.500 bales. The Soudan produced, 46,000 bales and the land, is ready for 
planting xoo,ooO' acres in the Makwar Dam area.' The output of Iraq^ was 

2.500 bales, a considerable increase, but production is limited by lack of ir- 
rigation and salinity of the soil due to absence of drainage. The ' estimate 
for Queensland for the present year is 17,000 bales. ^ Excluding India, the total 
-output for the British Empire for 1924 is 261,900 bales, as compared witix 

bales in 1923. ^ By December 1926 it is estimated that the total 
'Will, reach 500,000 bales, ' ... 
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1 14. Africa s Reclainatioia Schemes in. the Sahara. — Tlie Rreiicli 
Academy of Colonial vScieiices [Acadeniii^ das Sciences Coloniales) lias opened a 
co.iiipetitioii for 1925-26 on the subject of the Sahara, Competitors are re- 
quired to discuss the following particulars: i. Scientific data; 2. Teduiical 
procedure ; 3. vStages of the work ; 4. Financial measures ; 5. Future prospects. 
The coriipetition closes on 1 October 1926. The winner will be awarded a 
prize of 32,000 francs. Two or more winters caii be allowed to collaborate. 
Bncpiiries : Accidemie. des Sciences Coloniales, rue May et, 1 64 )is, Paris (VI^C 

1 15. SMrley Institute Memoirs, Vol, 3, 1924, pp, 362. (British Cot- 
ton Industi^T- Rese ,rch Association, Manchester). The volume includes 
twent3?'-seveii original pajrers in cotton tesear'ch and contains an excellent 
summary of the literature on the action of light on dyes applied to cotton 
fabrics. Nature ilugust, i, 19-5)- 

1 1 6. Scotland : Experimental Sugar Beet Cultivation. — According 
to the report of the Coniniission appointed by the Scottish Board of Agricul- 
ture to ascertain whether the beet sugar industry could be successfully in- 
troduced into Scotland, experiments carried out in beet cultivation in various 
parts of Scotland, including the northern counties of Aberdeen, Moray. 
jSTairn and Banff have given satisfactory results. Tlie Coiniiiissioii is of 
opinion however that further investigation is necessar>q while farmers should 
be properly acquainted with the methods of cultivation required before the 
scheme can be entertained as a profitable coimnercial proposition. Experi- 
ments must also be made to ascertain the most suitable time for sowing. 
'Cncttladre hehdoniadciire du Conviie Cenlral des fabvicants de Sucre de France. 
Year 37, No. 1893. Paris 1925). 

1x7. Australia : Refrigerated Fruit Transport. — At a recent 
meeting of the Australian Fruit Council a committee was a])pointed to draw 
up a report dealing with scientific research on the transjiort of fresli fruit. 
It was proposed that the separate sections of teclmical research undertaken 
in the various States should be co-ordinated, prefera 1 >ly in co-operation with 
the University of Cambridge. It was suggested that the snl)jeet of fruit 
transport lie divided into three main sections : («■) the fruit ; (6) tlie slxips^ 

hold ; (<?) co-operation tietweeii producer and shipts engineer, d'lie cost of tlic 
work to l)e sluited. proportionally l,>y the Ooveniinents concerned. I't ivS an- 
ticipated that the work could be carried out in about three yea, ns. (The Fruit 
World i)j Australasia, Vol. XXVh No, 6. Melbourne, 0123). 

X18. Soutli Africa: A Successful Co-operative Cotton Ginnery « 
— The autiior gives a l>tief account of the history of cc,)ttoii gimiing, and tlie 
advantages to be derived from co-operation in this industry, especially as re- 
gardvS standardisation of the product. The Barberton Cotton Co-operati,vc 
Company, formed in i'923, and its work is then described, and a siiiiiiiiary of 
the regulations is given, which should be of interest to growers fanning similar 
societies. 

The following advice is given to growers' : ^ It is cheaper and more satis- 
factory 'to gin cotton which has been pooled according to grade, tyfxe and stu'- 
ple, as the gifts can then make long runs on one grade. If a grower sends four 
grades for ^ separate ginning, the gin will have to , start four times, for' short 
rims. ' This means extra supervision, , and the advantages of a large, modern 
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equipixient are entirely lost. Growers are advised to pool their cotton, and to 
state merely wlietlier tlieir cotton is to be sold in Sontli Airica or on tlie Buro- 
pean markets. (Journal of the Department of Agriculture, Union of South Africa, 
Vol. IX, No. 5, 1924)- 

1 19, Sugar in Kenya, — British Bast Africa — now Kenya Colony and 
Protectorate — was until 1920 virgin soil from the point of view of the sugar 
industry. Bor many years cane had been grown by botli natives and Indians 
for tlieir own coiisuiiiption and the manufacture of a crude molasses sugar 
known as “ jaggery As witli all sugar territories, molasses sugar has paved 
the way for its successor, the centrifugal product: 

In 1920 a valuable tract of 10,000 acres was secured by a commercial 
company, in the famous Kavirondo Valley, bordering on tlie native reserve 
and situated 570 miles from the Coast, while 1 8 miles further inland is Kisumu, 
Kenya's present terminus of the Uganda Railivay on the shores of Victoria 
Nyanza. The altitude of the estate is approximately 4000 feet above sea 
level and it is about 4 miles south of the equator. 

The Kavirondo Valley is really a speck in the Great Rift Valley wliich 
cuts Africa in half longitudinally. Its dimensions are approximately 60 miles 
by 35, a good deal larger than the island of Mauritius, where 250,000 tons of 
sugar are produced per amium, Tliis valley is an exceedingly fertile area 
inhabited by and reserved for the Kavirondo tribe, who number about i ,000,000 . 
Tile soil, an accumulation of centuries of silt waslxings from the surrounding 
ranges, varies from a red decomposed granite on the slopes to a rich, loose, 
black cotton loam on the plains. Practically the whole area is well watered 
by countless small streams from the enclosing mountains. There are also 
possibilities of irrigation from Victoria Nyanza and the day no doubt will, 
come when the waters of the world's largest fresh water lake will be harnessed 
for' power and agriculture throughout the valley. A dry climate, with an aver- 
age 3"early rainfall of 45 inches, will make white settlement a lucrative agri- 
cultural proposition. 

The labour question to-day is probably without parallel in any part of 
the world. The Kavirondo is docile and tractable and his shortcomings in 
energy are balanced by his low wage of ten shillings per month, with a food 
ration of maize meal. 

The Victor’ a Nyanza vSiigar Company actually commenced operations in 
192X,, and planted a drought-resisting cane known 'as Uba ", probably of 
Bast Indian origin. Subsequent propagation of various canes from Australia 
and Java, together wuth the Central African native cane Kampala ", is prov- 
ing successful, though, as yet, Ubais responsible for 90 % of the crop. 

Maturity is reached after 20 months and a short experience of plant and 
ratoon crops indicates that a 20 ton crop per acre, averaging over the 2nd 
ratoon, may reasonably be anticipated.' Uba is a' hardy cane of 1,5 % fibre 
and approximately 13.7 % sucrose, and contains an 'excess of gums and re- 
ducing sugars wMcli make its milling 'and white sugar' extraction a matter of 
greater difficulty than is the case with the softer canes of other countries. 

The Company possesses (1924) a modern 14 roller mill and with an output 
of 25 tons per hour. A good class of plantation white sugar is "being turned 
■out for local 'consumption and Bast African export. 
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New ground ii,as been broken and further developments are in prospect 
as there is little doubt that Kenya offers excellent prospects as a sugar produc- 
ing country. (Comunicated by Mx* G. K. Mayers Managing Director^ Vic- 
toria Nyanza Siigar Company)^ ‘ 

Since receipt of tlie above, the 1924-25 Report of the Company has 
appeared aud shows that, dn,riiig that period 20 073 tons of cane where 
treated and 1385 tons of sugar manufactured. The total area planted ivS 
3876 acres. {Ed.) 

120. History of Literature on Cheese-making. — According to a 
carefully written article by Prof. Costantino Gojoni, with an ample list of 
references, the first reliable writings dealing with cheese-making appeared in 
1834, in the form of essays sent to the International Competition held by 
the Royal Institute of Science, Literature and Art (/. R. IsUtuto di Scienze^ 
Letter e ed Arti) of the Lombard- Venetian kingdom in 1834. The competitors 
were required to send a paper on subjects closely connected with the impro- 
ment of cheese, with a view to establishing certain definite methods of improv- 
ing the quality of cheese and increasing the quantity produced an exacting 
task, as Gobini remarks. As a result of this competition, in winch seven 
competitors took part, two studies were published : one by L. PEbLBGRi'Nl, 
doctor of medicine and professor of physics chemistry and botany in the XJni- 
versity of Pavia, and the other' b}^ Riboni of the Botanical Gardens of Pavia. 

Gorini briefly reviews these two studies {the first of their kind) and gives 
an account of similar competitions subsequently held by the Society for the En- 
couragement of Arts and Crafts of Milan (Societa di iiicoraggiamento d’Arte 
e Mestieri), and the Royal Lombard Institute of Science and Literature. 
He also mentions other writings dealing with the subject, by PmxRO Ai#berti 
(1846), , Casio Antonio Landriani (1847), Giovanni Francesco Seemi, pro- 
fessor of physics, chemistry and mechanics applied to arts, of the Colhgio Na- 
zionaU di Torino, and Lavide Nava, teacher of diemistry in the Milanese So- 
ciety mentioned above. These writers were followed in more recent times by 
Mtrsso, Menozzi, Pirotta, Riboni, Gaetano Cantoni, Sormani and Gigei. 
It was only in 1878-9, however, that the bacteriology of milk was first dealt 
with in Italy, the subject being mentioned in four letters written by Pii^OTTA 
and Riboni. In the last twenty years Gorini has himself pulfiislied books 
on microbiology in connection with cheese, and Milan has thus kept up a tradi- 
tion wliich led to the, study of cheese-making from the biochemical standpoint, 
an example whidi is now being followed on other countries., (Prof Costantino 
Gorinx ** LTstituto Lombardo, culla di studi , caseari Rendicdnto delR. 
Istituto lA>mbardo di Science e Lettere, series II, Vol. LVIII, No. 1-7. Milan, 
1925). 

121. Ths Study of Flora in the Hutch Indies., — The B'ulletin of the 
' Botanical Garden of Buitenzorg, published at Batavia and edited by.Brs. 

W. M. VanLeeuwen, F. Von Faber, T. G. B. Beumee (of whom the last 
named suceeded Br . J . J . ' Smith in the directorship of the Herbarium) contains 
a scholaxy , study on the' Sapotaceae, Sarcospermaceae, and Boetlagellaceae 
,;Of the 'Dutch' Indies, , Malay ' peninsula and Philippine islands^ penned by 
,, Hr. H.' J . "Lam. The writer has availed himself of the large collection possessed 
by tl\e Herbarium of 'Buitenzorg, and the two Herbariums of Manila 'and Sin- 
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gapore. The subject is handled in an accurate and original manner, its in- 
terest being enlianced by many excellent illustrations. Stands Planten- 
Uiin Jafdin Botafiique de Buitenzovg, Bulletin, Series III, Vol. VII ; Nos. 1-2 ; 
289 pp, in-S^ 65 ill Batavia, 1925). 

122. Riiimaiiia : Cotton Growing. — Following on careful study and. 
practical testing of the best known varieties of Egyptian and Macedonian 
cotton, and other varieties, the Rumanian Ministry of Agriculture has had 
tlie following varieties of cotton seed imported into the country and placed 
at the disposal of cotton planters : '' Sakellaridis ”, a late maturing variet}", 
suitable for irrigated plantations ; it is most in demand on the market, and 
has the longest, softest, and strongest staple ; ” Pelion ”, medium growth 
suitable for plantations situated in the Danube lowlands ; ” Ashmuni ”, a 
quickly maturing variety, suitable for Oltena and the Banat, and ” Balcanica ” 
for Southern Dobriidja and Quadrilaterre. Viata Agricola ”, Year XVI, No. 6, 
p. 90. Biicarest, March i5tli 1925)* 

123. Rumania ; Intro duction of Medicinal Herb cultivatioa. — 
111 view of the fact that the climate of Rumania is particularly suitable for 
the cultivation of most medicinal plants, which already form a considerable 
portion of the Flora of Rumania, the Department of Agriciiltural Instruction 
in the Mnistry of Agriculture decided, at the beginning of 1925, that these 
plants should be introduced into all the Schools of Agriculture. It is intended 
subsequently to extend the cultivation of these plants with a view to producing 
a sufficient supply for Rumania’s requirements, and in course of time, adding 
iiiateiially to the country’s revenue by exporting them. ('‘ Viata Agricola ”, 
Year XVI, No. 6. Biicarest, March 15th 1925}. 

124. The Works of Cepso Uppiani. — The complete works of this 
Italian biologist, which possess so high a value for agriculture, are being 
collected by Prof. De Dominicis into one volume of about 1500 pages in 
ifj.mo For copies apply to the wddow of the late scientist, Signora Emma 
Ulpiani, San Benedetto del Tronto, Ascoli Piceno, Italia. 

Journals and Reviews. 

125. The 156th volume (nos. 1-4) of the Biochemische Zeitsohrift takes 
the form of a Jubilee number to celebrate the 6otli birthday of Max CrEmer, 
professor of physiology in the Veterinary Institute in ' Berlin. The volume 
'Contains about 400 pages, with illustrations, and articles written by eminent 
German and foreign biologists, Among those who have collaborated are 
Abeerhaebek, Roseoteeb, MAG 3 sncJS-EBVY, PRINGSHEIM and others. , 

' i' 2'6, ** Boletin Arrocero is the title of the official organ of tlie Union of' 
Rice Planters, Chamber of Sueca, Valencia, Spain ( Union Agriculiores Arroce- 
yo$ y.de la Camara Arrocera de Sueca), The first number of this bulletin, which 
is edited by D. R. Font Be Mora, appeared in April 1925 ; and the value 
•of the periodical both from the practical and scientific standpoint, is apparent 
from the numbers that have so far appeared. Rice problems affecting Spain 
and other rice-groWing countries are discussed in the , periodical. — Editor 
and Publislier : CaHe del; Mas:, 29, pral. (Valencia). 
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j: 27_ « Wheat Studies ” is the title under which the Food Research Insti- 
tute of the vStaiidford University, California, is publishing a series of essays 
dealing with wheat problems throughout the world. The niinibers foriiiing 
the first volume appeared monthly from December 1924 to April 1923. Ihidi 
article is illustrated by numerous diagrams, 

128. The Revue Agricole de FAfriqne du Nord has devoted a special 
iiiiiifoer to Co-operative Cereal Stores in Burdeau, Algeria,. This c'o-operative ele- 
vator started work on July 2.1st 1925, and handles grain produced in the vSersou 
region, which is particularly suitable for cereals. The wareliouse which is very 
extensive, is provided with inecliatiical appliances and may lie compared to the 
American '' Klevators and German “ KornliaLiser Tiicre are two other 
co-operatir^e elevators in xAlgeria, one at Brazza (department of Algieirs) and 
one at Maalifs (department of Orano) . Both of these are smaller and are not 
provided witli machinery. (Bovkr-Baksic and Furgikr. Le dock cooperatif a 
cereales de Burdeau. Revue Agricole de I'Alriqiw du Nord, Year 23, No. 30!. 
Algiers 1925), 

129. France: A new Bniietin for Togo and Cameroon. — I.11 accord- 
ance with instructions given by the two French CormiiivSsi oners in Togo and 
Catiieroon, the Fconomic xAgency of the African territories held by mandate 
(Agence iconomique des Ternioires AfNcains sous mandat) now isstie.s anionthly 
bulletin, the fir.st number of which appeared in iV]n-il 1924 containing infor- 
mation ot an agricultural and economic nature, statistics, vSliippingnews, appli- 
cations for and offers of posts, and extracts from the principal pii 1)1 icat ions deal- 
ing with the region {Bulleiin m-ensitcl d*hiforniations, 37 Rue Taitbout, Paris). 

130. Special Huxley Number of Nature ” Naiw^'c '* has pub- 

lished a special ITiixle^^ Centenary Number (May 4th 1 825-May 4t1i .i2;)2 5) to 
coinineiiiorate the centenary of the birth of 'Thomas Hi^nry Huxu^y. Tlie 
special number contains numerous biographical accounts of tlie great scientist 
as well as articles dealing with the far-reaching iniiuenceof liisworkoirvai'ioiis 
branches of science. {Nature, Nol. 115, No. 2897. Uondoii 1925). 

1.3.1. Tile Indian Forester has celebrated its 50th birthday (1875-1925), 
No. 7, Vol. IT, of the periodical is issued in the form of an artistically illustrat- 
ed jubilee iiiiniber and contains a numlier 01 interesting retn')six.‘ct:vS relot, ing 
to the histoiiY of 1, crest cullivation i,u those regioius. {Rhr Indian I wrestin’, Ju- 
hike Nuniht- x 875-1 925, Vol. 1 , 1 , No. 7). " 

,132. ** Italia Agricoia ’% the organ of the Italian, lAderation of Agrarian 
Consortia, which has its hea’dquarters in Piacenza (Italy) devotes a special uuin- 
l)er to wheat' problems, parti tularly those affecting Italy, It eoiilai 11s articles 
by eiiii,!ieiit personalities in the agricultural world : C. : A Brief 

Survey of Wheat, 'Production and Trade throughout the world ; B. Morandi : 
Italy’s .Wheat Supply ; A. vSbrpirri: Wlicat growing in Italy viewed from the 
economic standpoint : V. AnPiS : Progress of scientific methods in. their applica- 
tion to the wheat trade ; B. Azimonti : Wheat Growing in the South ; A. IMa- 
Rozzi ; Corn, and land reclamation ; F. Tobaro ; Improved varieties and in- 
creased production ; A. Dra'ghbiti. : Barliness in new wheats ; E. Bassi : 
Production and'' trade in selected seeds of qrop plants in Italy. 

X33. La; Terra ” the Italian review which deals with the problem of 
national reconstruction devotes its eighth number (ilugust 1925) to the difficult 
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problem of land reclamation in Southern Italy, Interesting articles appear 
on reclaniatioii in the talkie land of Apulia, in Sardinia, the Ionic Province, 
and Calabria,, on irrigation in the dry districts oi Southern Italy, and on the 
legislation connected with land reclamation. {La Terra, Year i, No. 8, 'Bolo- 
gna, 1925). 

134. World Agriculture, the organ of the “ World Agriculture Society 
IT, S. A., has published a special Czechoslovakia Number (Vol. IV, No. 3, 
1924, 137-9, Bast 2 5tii sStreet, New York). The number contains illustrated 
articles on the various aspects of agriculture, forestry, animal industry, etc., 
in Czechoslovakia by Br. V. Erdi^ik, Br. F. Tminiz, Br. Marie Kukeova, 
Br. A. AUTausek, Dr. V. Sevcik, Br. J. Soucek. 


Personal. 

135. Gustave AndrE, professor of the Insiitnt National Agronomique of 
Paris has been elected a member of the Academic des Sciences, where he will 
occupy the seat left vacant by prof. Maquenne. AnbrE was a pupil and, 
collatorator of BERTHEEOT, with whom he first und,ertook research work in 
connection with agricultural chemistry, devoting particular attention to the 
nitrogen cycle and, phosphorus in vegetation and. ascertaining the action of 
magnesium in the functioning of cldorophyl. At the IV International Soil 
Science Conference held in Rome in May 1925, AnbrE gave a successful lecture 
on “ Nitrification and its consequences in agriculture 

136. The science of x^gronomics has lost an eminent ir.ve3tigator in 
Carplaux, director of the vStation of Chemistry and Agrarian Physics at Com- 
bleux. Pie collaborated with prof. B. Baurent in the considerable research 
wBik undertaken by the latter in the Botanical Laboratory of the well known 
Agricultural Institute there. He was greatly interested in questions concerning 
tfiie feeding of livestock and the action of biogenic mineral substances, ilmong 
his many writings, he is responsible for a study on aviculture, the four editions 
of which testify to the well merited recognition it met with. 

137. The death is announced of Adrien HaeeET, one of the most active 
and cultured personalities in Belgian colonial circles. An indefatigable worker 
in the Congo, where he was placed at the head of important colonial companies, 
and in Malaya where he formed extensive pia-ntations of Hevea and Elaeis, he 
had decided to return to the Belgian Congo, there to make use of the valuable 
experience he had' acquired in the Phr Bast, when, after obtaining large grants 
of land for the SocieU des Pahnoraies Congolaises with a view to oil palm growing, 
his plans were cut short by death. 

138. The death has occurred of Senateur Pierre Foc^uet, member of tlie 
Superior B'orestry Council of Belgium. Senateur Fo^^uET was the owner of 
large areas of forest land which he supervised with exceptionally thorough 
knowledge. 45 years ago lie began the progressive afforestation, of the forest of 
Luch5^ which contained large numbers of unproductive cedar trees. Though not 
a pioneer in this work, he was one of, the first to undertake It on a large' scale. 

1 39. Br. WmuiAM T. Hoiuxaday of tlie New York Zoological Society has 
been aivarded a gold' ' medal by the International Congress for the Study and' 
Protection of Birds. ' 
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140. Tile High School of Agriculture (Landwirtschaj iliche lioclLScJmle) of 
Holieulieini (Germany) has lost one of its most distingiiisliecl profesvsors in 
Br, OsoiR KmcHNER, who occupied the Chair of Botany, and whose death 
occurred on April 25111 1925. 

i4|.i. The death is reported of Professor IT. MaxweEI XcEEROY, on October 
14, at the age of 48. He was Professor of Bntomoiogy at the Imperial College 
of Science and Technology, London, and had already made a great reputation 
as an economic entomologist. In 1899 he was appointed entomologist to tint 
Imperial Department of Agriculture for the West Indies, and stibseqiieiitly 
became Imperial Bntomologist for India. Prof. Leeroy published man}?* 
official papers, and three important books. Indian Insect Pests ’’ (1906) ; 
" Indian Insect Life (1910) ; and A Manual of Bntomoiogy (19^3). 
silk and cotton industries owe much to him and his advise on the destniction 
of insect enemies of tropical agriculture has been of great service. His death 
is attributed to his ardour in research, as he was overcome by gas fiimewS while 
experimenting in Ms laboratory at the Imperial College {I" he Times, London, 
October, 1925). 

142. Prof. Bartoeoimbo Moreschi, Lecturer on Zootechnics in the Univer- 
sity of Rome, and Director General of Agriculture in the Ministry of Agricul- 
ture, from 1909 to 1918, has recently died in Rome, at the age of 70. 

143. Heistri Sagnier, permanent secretary of the French Academy of 
Agriculture has, received a noble tribute from the Academy on the occasion 
of Ms 88 til birth-day. Bditor of the Journal d* A griculkwe fratique^ a former 

' collaborator of Barrae, editor of the Journal d'Agnculhwe, o. familiar figure 
to all those interested in the French agriculture at the present day, Sagnier 
may be considered to be a veteran of the agricultural press of the last half 
century. 

144. The death has been announced of Prof. Gunkar SchoIIE, Director 
ot the Experimental Forestry Institute of Sweden. 

Prof. SCHOITE, to whose organising ability the Swedish p;x|.)crf mental 
Institute owes much of its importance, was also well known as a dendrolofrist,, 
being the author of studies on tlie origin of forest seeds. In accordance with 
the wishes of the International Union of Bxperiniental Forestry Stal;ions, 
Prof. ScHOlIE carried out experiments in connection with the cultivat,lt>ii of fo- 
rest seeds, especially as regards the Baltic Pine. Prof, SciiOlTE,, died on August 
2Sth last, at the age of 51. 

1 45 . The deatli has occurred, in a small village of the Wocmv, ' at Wo« d 
(Meuse), of Leoh Ster, the Honorary Poorest Keeper, at the age of 6H, 

a long career as official of the Administration of P'rench Ihrrcsts. Mbs! of Ills 
life was spent in the district of Verdun, among the thick woods wlilcli covet' 
the slopes of the Cotes and' the plain of the Woevre, on tl'ie tight banlc of iiie 
'Meuse. 

146. The death is announced, at tire age of 60, of Dr, JniAUS WorImann, 
professor and former ^ director ' of the Didactic and Bxperimental Institute^ of 
Viticulture, and' fruit, and vegetable cultivation of Geisenheim {Lehr^und 
^Forschungsansialt fur Wein- Ost- und Garienbau). 

, Prof. ' WoRl!MAHX first occupied 'the 'post of lecturer ,at the University 
of Strasbourg, , and was joint editor of the Botanical Journal {Bokmiseks Zei- . 
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tung). In 1 87 1 lie succeeded Prof. MueuER-Thurgau in tlie directorsliip of 
the Experimental Station for Plant Physiology (PflmizenphysiohgiscJie Ver- 
sucks •’Station), connected with the Royal Enological and Hortkiiltural Institute 
(KonigUche Lehranstalt fur Wein- und Garienbau). Pie published the outcome ot 
his researches in valuable studies on fermentation and plant diseases. In 
1894 he founded the first German yeast producing station, which was followed 
by the introduction of courses on fermentation. In 1903 he succeeded. Prof. RU“ 
DOi;pH Goethe in the directorship of the Geisenheim Institute mentioned above^ 
which he reorganised and developed. He was president and member of 
various important viticultural associations, and in 1907 refused the post of 
Director of the Imperial Institut of agrarian Forest Biology of Berlin-Dahlem, 


'Bott* G. A .R. BorghESANI, direttore responsaUle, 




ORIGINAL ARTICLES 


A PHYTOTECHNICAL STUDY OF A USEFUL WILD 
BRAZILIAN PLANT. 


On the farm land surrounding S. Bento das Images and Biotas, 
where the Bahia Agricultural School is situated, a wild plant may be 
found, growing alike freely on clay and sandy cla^^ soils, as w'ell as 
on the sandy and stiff soils, called in Brazil massape The plant 
is known locally among the peasants and shepherds by the name of 
gravitaia ’b 

It is a member of the family Amaryllideae, but is not, though 
in many respects closely?- resembling it, the Carlotea, or Carafitaia, 
sometimes called of Arruda, which is an Amaryllis proper, but a 
member of another genus of the same family, viz. the genus Hypoxis, 
the species being known as Tuber hrasiliensis. 

The plants belonging to the family of the Amaryllideae have 
textile, medicinal or poisonous properties, and are often very orna- 
mental. The species here described, besides being ornamental, pro- 
vides excellent forage for cattle, and also a considerable quantity 
of edible, saccharifeious tubers. xAlthough some species of Amaryll-' 
ideae may be found in the temperate zones, they are properly 
speaking tropical plants, and the gravitaia'' which forms the sub- 
ject of this study is found in the northern parts of Brazil and Bahia 
where the average temperature is about 240,0. 

It is an annual, and non-resistant to drought, but on the other 
hand resists the cold season and the frosts of July and August. As 
during the torrid summer heats it only thrives in the shade, it may Be 
regarded as a shade plant. 

The best season for sowing is the autumn. The plant was grown 
by the writer in 1901, 1913, and 1914, and specimens obtained meas- 
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Hied 1.6 in., 2 in., 2.20 111., 3.30 m,, 4.84 m., and had from 32 to 36 
leaves, 13 centimetres long and 0.034 111. in width. 

Owing to the beauty of its flowers, the plant nia}^ be grown for 
oinamental purposes. The outer perianth is rose-coloured, paler 
on the inner side : the inner perianth is light green with red spots 
and dashes, the principal vein being of a red velvet colour. 

The plant may also be cultivated for its starchy, sacchariferoiis, 
edible tubers, of which an analysis will be given later ; these as well 
as the leaves make useful stock feed. 

Oxen and horses eat this plant readily and it is apt to be grazed 
down as soon as found. 

With a view to making a complete study of the development of 
this plant including flowering and fructification and for classifica- 
tion purposes, the writer in April 1902 transplanted a single specimen, 
found in a wild state, placing it in sandy clay soil with some humus, 
previously prepared. In the month of August on this single stem thus 
transplanted there were six ■well developed shoots and a bud or new 
shoot. One of the six shoots showed a single flower, while on a bi- 
fid shoot there were two peduncles each with two flowers, an,d on a 
trifid shoot two, each with three flowers. 

The tubers were larger than those produced by the plant in the 
wild state, w^hen in rare cases only they exceed 0.035 m. in length, 
and 0.025 width, and attain meastirements of 0.047 by 
shown in fig. 8. The tubers are slightly hairy externall}^ the leathery 
xanthophyllous epidermis is covered with a down3o velvety layer or 
surface of a straw colour. 

Cuassification of the Gravitaia 
The flot&er. 

The flower (figures 24 and 25) has a double peiiantli and the 
stamens and pistil are in the same flower and ripen simultaneously. 

The male organs (androecium) consist of six liypogynous sta- 
mens with subulate filaments, i. e. thicker at the base than at the apex, 
as shown in figures 26 and 27 at a, &, and g, where they are represented 
at three stages of development. Up to the fourth day they differ 
in size, two being shorter or smaller and four larger or more developed, 
in other words tetrad^mamous, as shown in figure 27 at a, 6, and g. 

Prom the first to the second day the anthers which are ovoid 
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in form, become dark green instead of yellow, reddisli or red. Tke 
gynaecetiiii, pistil or carpel, consists of tlie inferior ovary, tbe tubular 
cylindrical style, and the trifid 01 tri-lobed stigma, sbown in the 
figure at 

When the pollen is ripe the larger stamens bend over and ap- 
proach the ovary for fertilisation. 

According to the hinnean classification the flower is hexandrotis 
and trigynous 

Figure 24 shows a flower at the apex of a shoot and a leaf. 

Figure 25 represents a terminal trifid branch shoot with a flower 
on each peduncle and four leaves. The flowers. A, B, and C, in figure 2 
show respectively the outer floral leaves which are rose-coloured, 
and the inner ones seen from the front, which are of a yellowish colour, 
with dark red spots. The third apical flower shows at C the inner 
perianth or floral leaf seen from the back of a dark green colour spot- 
ted like the others. Figure 27 show'S at C, C\ and F the perianth 
leaves, seen as it were from within or from the outer edge ; at a and b 
are seen stamens with atrophied anthers. Figure 2S shows the pistil 
at the time of fertilisation, with the tri-lobed stigma and its sharply 
pointed lobes as seen at e. When these lobes are pollinated, the 
edges close over. 

Figure 26 represents the stamen at time of fertilisation and at d, 
its dark green anther. 


The Fruit. 

The fruit is an inferior dehiscent capsule, with six divisions or 
loculi, each containing five or six seeds, orange coloured tending to 
red, of the shape and size of a pomegranate seed. 

Figure 29 shows the fruit cut in section and the arrangement 
of the seeds, and figure 30 the whole fruit showing dehiscence at point 
h, where the orange coloured seeds are shown. When these ripe seeds 
fall on the ground they germinate and are the means of reproduction, 
as well as the tubers which remaining in the soil send up fresh shoots, 
as soon as the temperature becomes favourable to growth. 

Tubers of the Gravitaia 

Figures 31 and 32 represent the tubers at their natural size, the 
argest that have been obtained by the writer by cultivation. The 
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epidermis of the tuber is very tough and leathery or coriaceous, and 
when the plant is flowering or at flowering time it is of a saffron 
yellow in colour. 

This colourrng matter which is insoluble in water or alcohol, is 
soluble ill ethyl ether, and on analysis has been classified as phyllo- 
xan thill, both on account of its colour, and from its properties wliicii 
are identical with those of that substance. 

Prior to the formation of this colouring matter in the inner mass 
of the tuber, a substance of a pale red colour appears similar to ery- 
trophyll or carotin. In the wild state the tubers are from 0.047 to 
0.050 111. long and from 0.034 ^*<^35 hi width (fig. 31) and one plant 

bears ii to 15 tubers. On cultivation the writer obtained 23 to 30 
tubers measuring 0.063 by 0.041 m. (fig. 32). 

The tubers are attached to the extremities of the roots which are 
fibrous and rigid, about 0.3 long, and resemble the creeping rootstock 
of the fern, known as “ .samambaia.” A proportion or geometrical 
ratio or progression exists between the number of tubers produced hy 
a plant and the number of flowers on a shoot. 

On a plant bearing five flowers eleven tubers were found; on 
one with twelve flowers, twenty-three tubers ; on another plant 
fourteen flowers on one spray and thirt3^-two tubers. A coninioii 
ratio is to be observed between these three sets of numbers : 5, ii ; 
12, 23 ; 14, 30. 

The main stem is much branched, climbing but without tendrils, 
the leaves are alternate and lanceolate (figs. 24 and 25), of a glossy 
dark green on the upper side and ash-coloured underneath. On each 
spray there are from 32 to 36 leaves of 13 centimetres in length and 
34 millimetres in width (0.13 by 0.034 stalk being tw^isted. 

It belongs to the class of the Liricidae of Brogniart, totlie family 
of the Amaryllideae, to the genus Hypoxis, tribe Hypoxidcae ; the 
name given to the species is Tuber brasiliensis , from the country 
where it is indigenous. 

CHiHjMiCAn CoMPOsmoN.oF Tuber Brasieieksis. 

Analysis of the tubers gfoimi in 1901 (i). 


Substance of the epidermis . Tliylloxaiitliin 

Starch Asparagin 


(i) Plant grown and analysed by the writer in 1901. The results are. pnMished in 
the BoleHm de Agrimltura da Bahia, IV, Vol, 3, March and April 1904, Nos. 3 and 4. 
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Carboliydrates 


Organic Acids. 


Ash. 


^ Polysaccharides 

I Monosaccharides .... 

i Oxalic 
I Tartaric 
^ Malic 
i Citric 

Forroic (alkaline formate) 


Cellulose 

Starch 

Glucose 

Water 


The green leaves have very nearly the same chemical composi- 
tion as the tubers, containing chlorophyll, instead of xanthophyll, 
nitrogen, water, starch, glucose, potash, acids, etc. 

The analysis of the leaves was effected at the same time as that 
of the stem. 


CuLmLATiON OF Tuber brasiliensis in the F.arm Training 
School of Bahia. 

In Bfotas. 

The experimental cultivation w^as undertaken a second time 
in 1913 with a different object. 

After the classification and analysis of the plant had been com- 
pleted, it w^as decided to make a comparative and analytic study of 
the quantity of the acids and of the carbohydrates. Different plants 
were placed in beds of soil in the full light and exposed to the action 
of the solar heat, and on the other hand in pots, in the shade, in a 
diffused light and at a lower temperature. Fach plant had^a space 
about 0.44 m. wide, and the same depth of soil. The sowing took 
place in April, i. e. the autumn season in Brazil, and the most favour- 
able fox their natural development, and on August 19 they were in 
fiowex, as they -would be in the wild state. 

Condition of the Plants' on 19 August 1913. 

Bed No. I plants of five stalks of 2.20 m. each 

i) » 2 six » » 2.20 m. '' a 

» )) 3 » three,' » » 3,30 m. » 

)) ' » 4 » three » » 4.84 m. » 
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The plants in beds Nos, i and 2 showed, some five and others 
six flowers and produced ii and 15 tnbers. 

The plants in bed No. 3 had some stalks with 12 flowers and pro- 
duced 23 tubers. 

The plants in bed No. 4 show^ed some stalks with 14 flowers and 
produced 30 tubers. 

The tubers examined contained the same predominant acids : 
oxalic and tartaric ; starch and glucose, occurring in the same parts 
of the plant in which starch occurs, also dextrose, in a proportion of 
444 per cent. The deviation of this latter to the right of the plane 
of polarisation is about 50 degrees, that is to say it has a right- 
handed polarisation. 

The dextrose may appear on heating by hydrolysis of the 
starch which breaks up under the action of the acids. In such condi- 
tions saccharose cannot be formed, since apart from the invertase 
(or sucrase), a dissolving diastase, the invertin of the saccharose, the 
simple presence of an acid is sufficient to set up the inversion of this 
carbohydrate disaccliaride and in so far as the acidity persists it 
would be impossible to obtain any quantity of this ciystallisable 
sugar or saccharose® 

The starch produced by chlorophyll assimilation produces 
under the action of acids disaccharide maltose which is isomeric with 
saccharose ; and maltose formed under the action of the same acids 
is transformed into monosaccharide or dextrose. This appears to 
be the physiological and bio-dynamic action of these organic com- 
pounds. In the higher plants the vegetable acids appear as inter- 
mediate between the carbohydrates and carbon dioxide gas, and form 
the products of incomplete oxidation or respiration. 

Radiation plays an important part in removing acidity, and an, 
increase in temperature even more so. If the acidified plant is ex- 
posed to the sun's rays, the acids gradually disappear. 

The direct and intense action of light brings about co.m|>lete 
oxidation of the acids, and stimulates the action of chlorophyll, 
thereby taldng a very important part in the removal of acidity. The 
vegetable acids are products of oxidation or of incomplete respira- 
tion, tending to form bodies which are less oxygenated than carbonic 
acid, wliich is the final result of the combustion of carbon, and 
more oxygenated than carbohydrates, the typical form of wHcli is, 
in the case under consideration, glucose. At a low temperature there 
is solidification ; at, a high temperature the acids are destroyed. The 
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raising of temperature increases or accelerates respiration, and when 
tHs becomes more active, assiinilatioti increases with, the growth of 
the plant and vdth the formation of new leaves, the formation of 
reserve material being more rapid whenever synthesis increases. 
When the oxidation of the glucose is diminished owing to greater 
respiratory activity, there is an increased production of this carbo- 
hydrate, as the quantity of acids is reduced ; if the formation of the 
acids and of the glucose is physiologically modified, as I conjecture to 
be the case, hj the action of the physical agents, light and colour, it 
is possible that the reserves of this monosaccharide become concen- 
trated in saccharose or at least that this disaccharide product does 
not completely break up into dextrose and levulose, in proportion as 
it goes on forming in the way it probably does. Glucose seems to 
give rise b}" concentration or oxidation to acids in the following order : 
citric, malic, oxalic, formic acid generall}’ appearing in combination. 
This series of acids is a kind of scale of concentration, of intermediate 
oxidations between the extremes of the carbohydrates and carbonic 
acid gas, and in my opinion it is to be attributed to • incomplete res- 
piration. It may well happen that from this cause one or other acid 
is not present at any given moment in the cycle of growth. To as- 
certain this, the writer grew the plant in the shade and in the 
full light of the sun, with the object of comparing the restilts 
of the respiration activity; in other words, I attempted to di- 
minish the acidity if not to make it disappear entirely, and thus 
obtained a certain reserve or production of saccharose. This 
shows that G. Andre was quite right when he says in his “ Chimie 
vegetale '' (i) : 

'' When plants have a cell sap which is prevailingly acid, they 
contain little saccharose : it would seem that the condensation of 
the reducing sugar is counterbalanced by the inverse hydrolysing 
action which the acids exercise on saccharose 

Dextrose seems to be the result of the decomposition of the acid 
or of the saccharose. 

When the green leaf is examined during the day, dextrose is not 
found : if picked and kept in the dark, dextrose appears. Starch on 
the contrary is present during the day and according to experiments 
of the writer it is more abundant in the evening up to ii p. m. than 
from midnight to 8 a. m. 


(i) Chimie vegetale, p* 143. 
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Jwfl/ys'es of the Carbohydrates contained in the leaves 
of Tuber brasiliensis as grown in Brotas. 


2 October 1913. 

Cultivation in the shade 

2 October 1913. 

Cultivation with complete exposure to the 

sun 

Analysis No. i. | 

neaf analysed at 5.30 p. m. j 

Contained starch 1 

No dextrose. 

Analysis No. i. 

Leaf analysed at 5.30 p. m. 

Small trace of starch at edges of leaf 

No dextrose. 

3 October 19^:3. 

Cultivation in the shade. 

3 October 1913. 

^ Cultivation with complete exposure to stm. 

.Analysis No. 2. 

Leaf examined at 8 a. m. 

Complete absence of starch 

Contained dextrose. 

Analysis No. 2. 

Leaf examined at 8 a. m. 

Small trace of starch in less proportion than 
in the evening 

Contained dextrose. 

3 October 1913. 

Ctiltivation in the shade. 

3 October X913. 

Cultivation in the siin. 

Analysis No. 3, 
examined at up. m. 

Slower decomposition of the chlorophyll 
Contained sufficient starch 
j 5) dextrose. 

Analysis No, 3. 

Leaf examined at ii p. m. 

More rapid decomposition of chlorophyll 
Contained a larger quantity of starch than 
the leaf of the plant grown in the shade, 
j Contained dextrose. 


To prevent any challenge of my analysis, I sent to the Professor 
of Anal3?tical Chemistry at the Bahia Agricnltiiral School, Dr. Paul 
Huart CHEVAniBR, a number of tubers grown by myself in Brotas, so 
that he might make a fresh comparative analysis of the components, 
as a check on mine. I append the result of the analysis to which he 
subjected these tubers which in every way confirms the analysis I 
made in 1901 and again in 1913. 

To the letter I wrote on 13 October 1913 Dr. CB'EVAijim replied 
as follows : 

« I enclose the results of the very brief tests I have been able to 
make of the material you sent : 


Reaction with Fehling's liquid abuiiclaiit 

» » sunflower (sap reaction) . . * acid 

Polarisation righthanded 

Glucose in 90 cubic centimetres of sap , ^ ' 4 gramiiies 
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It is the glucose wMch is the sugar of the sap that imparts 
the sweet taste. 

AcM. The acidity is due to malic acid, and I have succeeded 
in recognising malic and tartaric acid. 

Starch. We have extracted the starch from the tubers and 
have obtained a very white starch ; examined tinder the microscope 
it shows very fine grantiles of the same size as those of 
potato starch and of nearly similar form. It presents 
the characteristic hylum. In short, cells of this shape 
are fotiiid, figure 33 showing the grannie formed by 
concentric layers 

As has already been said, in addition to its 
qualities as a forage plant, the plant is highly orna- 
mental. As a tuberous plant it serves as a chemical and 
mechanical corrective of the soil, and among other 
uses the Juice of the tubers can be employed for 
the mannfacttire of alcohol, and the starch can be 

extracted and utilised for all kinds of industrial purposes. 

The soil best suited for its cultivation is a sandy-clay soil with 
humus, but it also thrives on sandy soils, sandy-clay and on the clay 
known as massape ’b 

Bisbasks and Pbsts of the Tuber hrasiliensis. 

From the observations I have been able to make on the wild 
types and on plants cultivated by myself, they appear to be resistant 
to the usual diseases of exotic plants, as with the exception of the 
round spots of a brownish colour which I have observed to appear 
on some leaves of a few plants after flowering and which resemble 
rust stains, I have not discovered any pathological symptoms. 

The species is without the numerous pests such as infest lucern 
and other forage plants. 

Crickets nibble the young plants down to the ground. Shoots 
are frequently bitten, off by these orthoptera to the height of a 
decimetre. 

The arachnids being insectivorous are, not strictly speaking plant 
' pests, but their larvae, though not vegetable parasites, are from time 
to time found on the underside of the leaves, where holes of irregular 
shape are formed. Small red spiders about 0.002 m. long often spin 
their webs over^ the plant and spoil it. There is also another spider 



tion of the 
grain of stateh 
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of about 0.006 HI. long, with a greenisli coloured body with pink 
stripes and a straw coloured head spotted black. This arthropod is 
harmless as it belongs to the order of the niuscivois, and it undoubt- 
edly acts as a sort of guardian of the plant, protecting it against the 
attacks of the diptera which feed on it. 

The '' sauvas ”, the mandioca ants, also bite the leaves of the 
Tuber hrasiliensis and are the most troublesome of the pests encoun- 
tered in its cultivation. 


JOAO SinVBRIO Guimarabs, 

Agricultural Engineer, Bahia, Brazil. 



THE REJUVENATION OF THE ANIMAL ORGANISM^ 


Introduction. 

The conception, of the possibilit}?- of rejuvenating senile animals 
is not new. The rejuvenating effects of suitabty graduated physical 
exercises have been recorded by Rouhet, Desbonnet, F. Heckee, 
and others ; on the recover^^ of development .in animals subjected to 
long fasting and then fed intense^, see Morgueis, Goetsch, etc. ; 
on the regeneration of parts lost in lower animals, Schuetz, 
and especially on the renewal by grafting in higher plants, ‘whose 
lives can be prolonged considerably. But to BROWN-SjfeQUARD 
belongs the merit of having pointed out anew^ wa^^of rejuvenation 
of the animal organism, b}^^ his communication made to the Bio- 
logical Society of Paris in June 1889, in which were described the 
effects of true rejuvenation, proved by him at the late age of 72 years, 
by means of subcutaneous injections of the extract obtained from 
fresh testicles of guinea-pigs and dogs. 

Identical but more lasting effects w^ere subsequent!}’ obtained 
by Steinach, Voronoef and other experimentors, the tying 
of the duct of the vas deferens and by transplantation of testicles 
and ovaries of young animals. 

The results hitherto obtained have given rise to ^ numerous 
problems which touch the Yery essence of biology and the moral 
and social conception of human life. These should be discussed 
in relation to their theoretical foundation before being accepted by 
our imagination, which is too much accustomed to consider as 
inexorable the vicissitudes of life and death, of youth and age. 

Modern views regarding advancing age. 

Old age and death have at all times appeared implicit in the 
very conception of life. Common observation shows indeed that’ 
every living species, wiiether animal or plant, among specific hered- 
itary characters, has that of the duration of life. 
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But the death of each organism, as it ordinarily happens, can 
always he connected with external causes which at some time 
have acted on it. Natural death, understood as the expression of the 
tiniforin senile atrophy of all the structures of the organism, which 
leads to the depression and finally to the simtiltaneoiis extinction 
of ail functions, probably never occurs, unless (Robertson) the 
organism is placed in absolutely ideal conditions so as to be safe- 
guarded from all external causes of disease. 

The conception of the existence of immortal forms of life among 
unicellular organisms wliich reproduce themselves by direct division, 
now shared by biologists, is due to Wkismann, According to this 
writer there is a very essential difference between miilticellitlar 
and unicellular organisms ; the former are destined to die, the lat- 
ter, on the other hand, are immortal in the sense that if a unicel- 
lular organism does not die from external causes, on attaining 
a certain size it divides by splitting into twro parts, each of which 
develops and subsequently divides and so on to infinity, without 
the occurrence of death. 

The immortality of unicellular organisms, in Weismann's con- 
ception, would be due to the fact that all the organic functions, 
including reproduction, are collected in a single cell which includes 
the mortal soma and the immortal germ flasm. Arrived at the 
limit of their evolutionary capacity these cells do not perish, nor 
are the}?- destroyed, but split into new elements. 

In multicellular organisms death would be due, on the other 
hand, to the incapacity of the somatic cells to reproduce them- 
selves indefinitely, o-wing to which in the course of their evolution 
they exhaust themselves while the germ plasm, transmitted from 
generation to generation by means of the gametes, is potentially 
immortal and unites one transient generation to another. 

Objections have been raised to the doctrine of the immortality 
of unicellular organisms. Hertwig observed that when a uni- 
cellular organism splits into two, even if there is no actual dead body, 
practically there is the disappearance of an individual existence, 
which is perpetuated in the descendants, by means of a mechanism 
profoundly different from that of a multicellular being, but with the 
same significance. Maxjeas found that the unlimited propagation 
of unicellular animals by division is not povssible without the oc- 
casional . stimulus^ of conjunction. He observed that ' Infusoria, 
after along series of splitting, suffer a true senile atrophy and perish 
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iinless conjugation takes place. This intemiixing rejuvenates the 
culture and makes it again capable of reproduction by division for 
inaii}^ consecutive generations. 

The periods of reduced reproductive capacitj^, observed by 
Maupas and by other wr ters in the Infusoria cultures, were how- 
ever attributed by ToRxAND, Toss, Woodruff to the unchanged com- 
position of the medium — monotony of environment — and to the 
gradual exhaustion of the nutritive materials necessary for the 
nuclear and cytoplasniatic synthesis. Transferred to a nerv medium 
the tinicelltilar organisms achieve a real rejuvenation '' because 
the greater nutritive power of the medium allow^s the nuclear 
synthesis which is necessary for division. Robertson has how- 
ever observed that individuals, isolated from an old, densely pop- 
ulated culture, often show a prolonged lag-period during which 
their capacit}^ to multiply appears to be so depressed as to render new 
transplants dif&cult. In this way irregular rhjdhms of reproduc- 
tive capacity may be established in the descendants of a culture, 
Vv^hicli are really attributable to variations in the conditions of the 
culture medium at the very moment when the new individuals are 
isolated for transplantation. 

Thus, with a constant renewal of the nutritive medium, there is 
no doubt that among unicellular organisms multiplication by 
division —■ except in cases such as that investigated by Catkins for 
Uroleptus mobilis, — can be continued theoretically to infinity. As 
a matter of fact, Woodruff with frequent renewal and varia- 
tion of the nutritive medium, obtained 8400 generations 'of Para- 
moecium aurelia in thirteen years, without Buy loss of reproductive 
capacit}^ and without conjugation taking place at all. 

Metaenikov experimenting for 10 years on Paramoecium cau- 
daUmi obtained similar results. 

, The aptitude however, for unlimited multiplication by divi-. 
sion is not restricted to unicellular organisms. The somatic cells 
also, belonging to differentiated tissues, .are virtually capable of 
infinite multiplication. Recent investigations on the culture of 
tissues in vitro have indeed shown that, in suitable experimental 
conditions, the increase of some differentiated tissues can be inde- 
finitely maintained. Carree ■ and Bbeeino for over twelve years 
cultivated connective tissue in vitro, which after 2500 transfers pre- 
served intact proliferative activity and constantly doubled its mass 
every 48 ' hours. Epithelial tissue proliferates in vitro constantly, 
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every i8 iiion.tlis, and even the thyroid has been cultivated in vitro 
without the cell losing its morphological aspect and its specific 
chemical activity. Jknsen's tumours have been propagated by 
transplantation through many generations and have greatly exceeded 
the duration of life of the host. 

As a whole these facts show that, contrary to the fundamental 
hypothesis of Weismann, tinlimited reproductive capacity is not 
only an attribute of unicellular organisms and of germ plasm, 
but also of somatic tissues. From a strictly theoretical view point, 
it may indeed be asserted (Robertson) that not onty is death not 
the necessary result of life, but that potential immortality, vdth 
unlimited capacity of reproduction, is a universal characteristic 
of matter. 

Senile atrophy, which animal tissues undergo, consists of a 
series of structural deteriorations and relative feebleness of all the 
functions of the organism. Saeimbeni and Gerv made a study 
of the tissues of a woman 93 years of age, who died in cousequeiice 
of acute disease of scarcely 36 hours duration, on which account 
can be excluded the confusion with special lesions due to disease 
of long standing. The}^ found widely diffused sclerosis in almost 
all organs, infiltration of leucoc\i:es, thickening of the glandular 
tissues, fairly frequent calcification of the arteries, of the choroid 
plexus and of the spinal medulla ; signs of enfeebled action of the 
thyroid and of the epiph^'ses and enfeebled action of the supra- 
renal bodies, as w'ell as lesions, which were however considered as 
of slight importance in view of the age of the woman. 

Sclerosis, w^hicli has a dominating influence in the structural 
deteriorations of advanced age, has been reduced by Mb:tchnikofe to 
a single type, sometimes affecting the walls of the arteries and some- 
times the parenchymatous* tissues, or the osseous tissue, or the 
nervous tissue. In any case there is infiltration of phagocytes, 
which are mononuclear leucocytes, or fixed endothelial connective, 
nen/miis or muscular cells, which absorb the worn out anatomical 
elements and take the place of these, being transformed into con- 
nective tissue. ’ 

Senile atrophy might be indeed characterised, in all organs, 
by gradual substitution of differentiated tissues by hypertrophic 
connective tissue. 

In bones in process of senile degeneration, the tissue of the 
osseous' lamellae is gradually replaced by giant osteoclasts, whence 
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tbe osteoporosis and spontaneous fracture so frequent in old per- 
sons, In the nervous centres it is the cells of the neuroglia which 
replace the nervous cells, whence progressive weakening of the in- 
tellectual faculty and of the coordinating action of the brain on the 
other organs. In the muscles it is h3q)ertrophy of the muscular 
cells which reduces the contractile substance of the muscular fibres, 
whence the muscular weakness of old persons. In the arteries 
it is the inner coat which is the seat of deterioration : the lesion 
extends subsequently to the other coats of the walls of the arteries 
causing endoarteritis, the immediate effect of which consists in de- 
crease of elasticity of the walls and narrowing of the lumen of the 
artery. 

In the course of this investigations Metchnikoff was struck 
by the identity presented hj the lesions proper to senile degener- 
ation and by certain lesions due to pathogenic baciHi. Arterio- 
sclerosis especiaUr^ may occur as a consequence of many infective 
diseases, syphilis, typhus, malaria, dipthevia, etc., but also sclerosis 
of other organs is not infrequent among the after-effects of infec- 
tive diseases, especially of syphilis, and between a senile kidney 
and a kidney with interstitial nephritis (Besredka) there is, from 
the point of view of their structure, more than a simple resemblance. 
Sclerosis in these cases would be produced by bacterial poisons wliich 
preferably attack the specific cells of the tissues, while the phago- 
cytes, more xesistent to the action of the poisons, end in absorb- 
ing the affected cells and take their place, transforming themselves 
into connective tissue. 

On the basis of the identit3r of the lesions produced by bac- 
terial poisons and those found in senile atrophy, Metchnikoff 
attributed the latter to processes of a microbic nature and in con- 
trast to the usual conception of the physiological origin of old age, 
considered advancing age as a disease of late evolution. The origin 
of the poisons which cause senile sclerosis have been attributed 
by Metchnikoff to the large mass of germs which are renewed 
daity in the large intestine of mammals. 

While circulating in order to be eliminated by the kidneys, the 
toxic products of intestinal fermentations cause a slow poisoning, the 
external symptoms of w^hich are precisely those of advancing age. 
Mbtchnikoff endeavoured to attenuate the toxic effects of the in- 
testinal fermentations by suggesting the ingestion of lactic bacteria 
which, in his view, are strongly antagonistic to other microbic spe- 
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des of the intestine, and are less injtmons, Recent researches (Koess- 
EEr) have however demonstrated that the flora of the intestine is 
not substantially modified by the ingestion of cultures of lactic bac- 
teria, nor are the substances thus produced in intestinal fermentation 
entirely deprived of toxicity. 

The analogy established by Mktchnikoef between the effects 
of poisons on tissues and senile degeneration may be considered to 
be correct and the lesions produced by the microbic toxins consti- 
tute without doubt an acceleration of advancing age. How^ever, 
the inmost mechanism of advancing age is not made clear by this 
ingenious theory of Mbtchnikoff. 

‘ Muhumann, referring to the work of Roux and of Tkwes on 
the struggle for existence between the anatomical elements of the 
various tissues of multicellular organisms, considered that one of 
the iriechaiiisnis, ' perhaps the most important, by which the spe- 
cific cells came to be substituted by connective cells, consists pre- 
cisely in deficient nutrition due to progressive development of less 
differentiated tissues. Indeed in a nutritive medium inhabited 
by cells of higher Metazoa, the latter cease to multiply and to pro- 
duce new^ cells when the material becomes insufficient for nuclear 
synthesis, which' is the principal characteristic of growth. The 
smaller size of the nucleus of the anatomic elements of certain tis- 
sues of purely structural importance, renders however their' mul- 
tiplication possible even in nutritive media no longer suitable ' for 
the nuclear synthesis of cells with highly developed nuclei, such 
as nervous, cells. The progressive replacement of these cells by 
others less .differentiated then takes place, until the w^eakness of 
their function causes the death of the whole association. Thus 
in the' struggle for life the less differentiated cells have an imtiieiise 
superiority over the more highly differentiated cells. 

According to T. Braxusford Robertson it is not real de- 
ficiency of nutriment which decides the fate of the differentiated 
colls, but the simultaneous increase in auto-catalytic power,' which 
makes nuclear synthesis impossible for them. 

He attributes the progress of the complex process '-of nu- 
clear synthesis' to the progress of an automtalytic monotnolemlar 
reaction and to represent its mechanism considers the case of a coni- 
mimity of physiologically similar cellS' — as for instance a cul- 
ture of Infusoria — in medium the nutritive level of which is main-' 
tained constant by introduction of, new material at regular intervals. 
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Nuclear synthesis in each cell of the culture thus tends towards 
the equilibrium expressed by the formula : — 


X 


es: 


^end ■ — 


k 


in wMcli Xgj, represents the autocatalytic power j)ossesse(i by the 
nncletis of each cell at the moment of the preceding division, and 
^eiid I'epresents that which is 
subsequently attained in the 
daughter cells. Suppose that a 
cell of the community acquires 
the capacity of dividing its nu- 
clear substance, before equili- 
brium is reached, when, that is 
to sa^q the other cells of the 
community are still unable to 
divide, the process of nuclear 
S3mthesis becomes more rapid 
in the new type of cell, because 
the smaller vohune of the nu- 
cleus required for division is 
lepeatedl^^ formed. We have 
thus an energetic nuclear s^m- 
thesis of an association in which 
at first it took place much more 
slowty. 

But the nutritive level assumed as constant, being alread}’' 
scarcely sufficient to maintain equilibrium of nuclear s^mthesis in the 
old of cell cannot, -when used to determine a more rapid synthesis 
ill other cells, preserve the equilibrium originally required the 
nuclear synthesis of the old type of cell. We have, that is to say, a 
decrease in the nutritive level for the old type of cell, and a new 
equilibrium of nuclear s^mthesis is established which approaches 
to that which will finally be attained by the new ty^pe of cell. The 
old type of cell consequently is forced to reduce the nuclear size. 
If this reduction exceeds the limits of its functioning it must 
then disappear to give place to a new type, but if in the multi- 
cellular organism the old type of cell has assumed some functions 
strictly indispensable to the life of the whole organism, the deca- 
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Fig. 34. — Relation between tlie rapidity 
and tlie intensity of transformation 
at different stages of an autocatalytic 
mono-molecular reaction. 


2 , Agr. ing. 
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dence of such cells causes as an inevitable consequence the death, 
of the entire association. 

In the struggle for existence which takes place between the 
tissues of the higher animals in the period of development and differ- 
entiation, the less differentiated tissues constantly tend to render 
the general conditions of nutrition incompatible with the iiiiiltipli- 
cation of the more liigiity differentiated tissues, and finally, owing 
to the reduction of the nuclear equilibrium, incompatible also 
with their maintenance. Scarcel^^ is the point reached at which 
the conditions cease to be adequate for the maintenance of certain 
tissues which fulfil an essential function for the association, wiien 
the final fate of the association is sealed. 

On the basis of this idea, the accumulation of sclerotic tissues, as 
age advances, seems to be simply a special case of a vaster plieiiom- 
iiienoii common to all associations of cells which have to .live in nu- 
tritive media of reduced volume. And since each cell which divi- 
des exhausts its autocatal^dic caj)acity and returns to the initial 
phase of the autocatal5d:ic cycle, that is to say rejuvenates, Robert- 
son believes himself to have reached by a different path a general 
theory of advancing age practically identical . with that propounded 
by Chiri). According to Chird it is the repeated process of multi- 
plication, rather than the low^ degree of differentiation, which hin- 
ders in Protozoa the progressive course of advancing age and death. 
Each division produces a degree of rejuvenescence wliicli compen- 
sates for the advancing age recorded in the interval between di- 
visions. This takes place similarly in the case of higher plants, in 
which, longevity may be attributed to the periodic renewal of the 
leaves and roots. 

The considerable longevit3?' of man, compared with otlier iiiani- 
mals, , according to FRiEDENTiiAU, is due to the great development 
of the nervous system, whence a high degree of resistence to inani- 
tion retards the effects of the progressive invasion of less differen- 
tiated types of tissues. He has showm that the proportion between 
weight of brain and bod3'‘ w^eight raised to a power of ^3 ~ 
tor of ceplialization ' — varies from one animal species to another 
in proportion to the maximum possible duration of life. In man 
this duration, calculated on the basis of the index of cephalisation, 
is 80-150 years, wrhich latter limit has effectively been reached in 
well ascertained cases of extreme longevity. 

Further, numerous theories have been forimilated regarding 
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the mechaiiisiH of advancing age starting from the idea that life 
is, in the tiltimate analysis, the result of complex physico chemical 
phenomena. These theories so far are without secure experimentai 
basis. According to Aumikre advancing age ivotild be due to 
the fact that the colloidal granules, ultimate physical constituents 
of living matter, augment progressively in volume with age, and 
consequent!}^ have in them a reduction of capacity of adsorption, 
and therefore of activity, which explains the progressive feebleness 
of vital manifestations in advancing age. But in consequence of 
the researches of hOEB and his school, which have shown that the 
colloids behave like the crj^stalloids, and follow like these the laws 
of chemistry, the phenomena of superficies and adsorption attributed 
to the colloidal state become secondary, compared with the pre- 
dominant action of molecular reactions. 

For others (Pictet) the mechanism of advancing age would 
consist, presimiably, in the gradual transformation of the amino- 
acids with open chain into cyclic compounds, with consequent pro- 
found alteration of the cellular proteins. 

A new and suggestive field of research on the study of ad- 
vancing age was opened by the experiments of Garret, w’^ho has 
shown the presence, in the blood plasma of young animals, of sub- 
stances capable of promoting the development of tissues cultivated 
in vitro, while the plasma of old animals is almost free from such 
substances. The influence of age on the content of the serum in 
substances w^'Mch actuate cellular proliferation is so considerable 
that Garret and Ebeting have proved that there is a definite re- 
lationship between the age of the animals which supply the serum 
and the acceleration of the growdli of tissues cultivated in vitro. 
The juice of embryonic tissues show^s itself to be particularly rich 
ill substances wdiicli excite cellular proliferation, while in adult or- 
ganisms the capacity to produce such substances is only preserved 
by lymphocytes. 

As regards the depression of reproductive capacity of the 
more highly differentiated tissues found in organisms of advancing 
age, not to mention the mechanisms already described it seems 
probable that, at least in part, tliis should be attributed to progres- 
sive diminution of substances 'which excite cellular proliferation. 
The connective elements, being less exacting, as shown by experi- 
ments of culture in vitro, can continue the process of active mul- 
tiplication, giving rise to sclerosis, even when the quantity of ex- 
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citing substances^ furnished by the plasma, is no longer sufficient 
to stimulate the proliferation of the anatomical elements of the 
differentiated tissues. 

These substances were called by Carreu Trophonae ”, but as 
their chemical nature is still unknown, it seems possible that we are 
not dealing with new hypothetical substances, but with the synergetic 
action of the hormones normally contained in the blood, which seem 
to become fewer with age. 

This conception furnishes an explanation of the surprising 
phenomena of regression of sclerosis and renewal of proliferative 
activity in differentiated tissues, noted during the last few years 
as a consequence of the grafting of sexual glands in senile animals. 

Ill the following chapters an account will be given of the present 
state of our knowledge of the phyvSiological properties and the ana- 
tomic seat of the sexual hormones, of the biological effects of graft- 
ing and finally of the technique of the operation of grafting and other 
means by wliicli it is possible to bring about rejuvenation. 

II. 

Physioeogicae property and anatomicae seat 

OF THE SEXUAE HORMONES. 

The functional relations between the sexual organs and the 
other systems of the animal organism were noticed in fairty remote 
times. Aristotee recognised and described the effects of castration 
on domestic animals, attributing to the testicles a function of gretit 
importance for the maintenance of vigour in males. The anato- 
mists and physiologists of the Renaissance also recognised the very 
marked effects of the sexual glands, and especiall}^ of the testicle 
on the organism. But the testicle being then considered as an 
amorphous and semi-fluid mass, the secretions of which were, derived 
from the bone-marrow and from the brain, a somewhat imperfect, 
but expressive interpretation was at that time given to tliis 
fiinctioiial correlation, as is shown in the following passage 
from the work by Saeoccini : — “ The power and courage of man 
depends on the testicles, because from these parts issue subtile 
humours and xapours wliich mix with the spirits of our blood 
and of our xieiYons juices to generate our boldness and our 
vigour 
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At tlie begiiiniug of the XVIII. century Rbgnier be Graaf 
succeeded in showing that the testicle is formed of sinuous, fine, 
twisted tubes, in which the semen is formed. But to explain the 
general action exercised by the testicles on the organism, he admits 
the coiiteinporaneous formation, in the tubes, of vapours — wiira 
seminalis — which are spread through the other organs and cause 
the appearance of hair, the development of the larynx, and phys- 
ical vigour. WiTi-iOF, in 1756, attribnted the effects of the testicle 
to the sperm in it w^hich, re-absorbed, would represent a particular 
stimulus for the functions of the entire organism. This idea was 
later developed and elucidated by Brown-Seqxjard who thus 
expresses himself, after having illustrated the profound modifi- 
cations produced by castration before the age of puberty : — “ These 
facts and many others, clearly show that the testicles supply to 
the blood, either by re-absorption of certain parts of the sperin, or 
otherwise, principles which give energy to the nervous system and 
probably also to the muscles 

With the recent development of the doctrine of the internal 
secretions, the action exercised hj the sexual glands on the organ- 
ism has been attributed to special hormones elaborated by them. 
Tittle is actually knowui of the real existence and the true nature of 
the sexual hormones ; however, it is possible to study some of their 
physiological properties indirect^. 

The sexual hormones possess the general properties of the 
other hormones. They possess definite specific anatomical func- 
tional and lion-zoological properties, since they act in a similar 
iiianiier whatever nia^^ be the animal species which elaborated 
them. They are without antigenic power and hence they do not 
even cause phenomena of chemotaxis. They function as regula- 
tors of the metabolism of matter and energy without ever supplying 
energy. 

Like the hormones of the thyroid, epiph5rsis and hypophysis, 
they exercise also a distinct morphogenetic action, do which is 
largely due the somatic sexual characters wdiich in some species 
serve to distinguish the sexes. Of such characters, some — ge- 
nitalis suhsidiariae of Porn's ' classification — relate' to the ana-^ 
tomic difierences of the internal and external genitals in the two 
sexes. The others — extra genitalis — relate to other special marks 
and products' of the soma, which in many animal species — Chor- 
data, Arthropods, etc. — differentiate at first sight the male from 

2* A^r, Ingt. 
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the female, by tlieir absence or presence and by their different de- 
velopment and shape. 

To this category belong some ectodermic organs feathers, 
hair, teeth ; some demioepidermic folds and papillae — copulative 
papillae of the Amphibia Annrae, papillae of the glands of some 
mainiiials, crests of tritons and of birds, fins, etc. ; some cutaneous 
glands — interdigital glands of the Monotreniata, glands of the 
neck of the Camellidae, etc. and also some cephalic appendages 
of Arthropods, and lastly the horns of mammals. 

The morphogenetic action of the sexual hormone is also ini-* 
pressed on the osseous system, accelerating the processes of endo- 
chondral and periosteal calcification, and on the general develop- 
ment and the length and thickness of the joints, deterniining in 
many species considerable differences of bodily size between the 
males and females. Also the so-called "'change of voice'' which 
is observed in man at the period of puberty, and the song of some 
adult birds, have reference to the morphogenetic action of the 
sexual hormones. At puberty there is generalty increase of volume 
in the larynx, enlargement and consolidation of the cartilages of the 
larynx and elongation of the vocal cords. In consequence, in the 
male, the voice' becomes deej^er and fuller, and, though in a less 
degree, also in the other sex it becomes stronger and more flexible. 
The selective stimulant action of the sexual lioiniones on the in- 
crease of the larynx is shown the fact that in individuals of the 
human species, if castrated when young, the voice preserves ' tlie 
infantile tone, and in some animals ~ cock, horse — also, if cas- 
trated late after having been used for breeding purposes there is 
loss of voice. 

The effects of castration, as also the modifications of the soma 
xvhich follow the senile involution of the genital organs, liave now 
made clear, on an experimental basis, the dependence of the so- 
matic sexual characters on the germinal glands. In castixited anim- 
als the epiphyseal cartilages of the long bones remain active for a 
considerable time causing characteristic modifications of the ske- 
leton and especially elongation of the joints. The internal and 
external genitals undergo ' more or less marked atrophy ; some 
somatic sexual characters disappear, others regress and tend to 
approach the characters opposite to them, and in general the or- 
ganism partly assumes the characters proper to the infantile stage. 
Only the lycpidoptera and a few other invertebrates are excep- 
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tions, as in these castmtioa does not cause marked modifications 
of the bodily form. The somatic sexual characters, according to 
Hkrtwig, Tandebr and Gross as well as Stibvb, should be con- 
sidered, at least in part, as characters of the species whose evolution 
is stimulated or inhibited, or otherwise regulated, by the internal 
secretions of the sexual organs. 

The method of action of the sexual hormones in morpho- 



Fig. 35. — Conformation of the normal cow (dotted line) and of the castrated animal 
(continuous line). Tandler and Keller. 


genesis is still obscure. However, Champy, basing himself on some 
observations made on invertebrates and lower vertebrates, ■ attri- 
butes to the sexual hormones an action essentially qualitative and 
capable of causing or exciting, in a way analogous to the ' efiect of 
organic and inorganic catalysing agents in ordinary chemical reac- 
tions, the development of the somatic sexual characters ; while from 
a quantitative point of view this development would be conditioned 
and regulated by the quantity of nutritive substances at the dis- 
posal of the organism. 

The sexual glands with their internal secretions exercise, also, 
a definite action on the central nervous sj^steiii and hence on the 
psychich life. 
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THs action is made partictilarl}^ manifest in tlie liiiman specieS' 
at the period of piibert}^ characterised by more 01 less profoiiml 
modifications of the intelligence and by a complex of new aesthe- 
tic sensations vdiich indicate the ttiifolding of the sex life. 

In frogs the male, at the time of pairing, besides presenting 
peculiar anatomic and functional manifestations ~ callosity of tliir 
toes, croaking, liypertrophy of the muscles of the arm and fore- 
arm ■ — shows a particular tendency to embracing with specialised, 
claws, the so-called amflexafdon or copulating reflex by which 
it embraces and squeezes even inanimate objects. This reflex 
disappears with castration (Nussbaum, Meisbnhbimer, Harms, 
SrEiNACH) but reappears in the castrated frog if injections are 
made of pulp of the nervous system of males in heat. Steinach 
attributes the action of such pulp to the accumulation of the sexual 
hormones in the uer\mus system of males in heat and to the 
special stimulation v/liich they exercise on the nervous centres and 
system* The mechanism of this amplexation reflex seems to be ra- 
ther complex, being dominated by cerebral and cerebellar regulat- 
ing influences (Aubertoxi, Steixach and Tanghans, Baglioni, 
Schrader) while it is, completed in the medulla. It is, in any case, 
clearly shown that the nervous system may be directly influenced 
the sexual hormones. 

Magnus Hirschreed, taking as proved the influence exer- 
cised by the sexual hormones on the nervous system and forniulat- 
ing the theory of intermediate degrees in sexual manifestations 
— Zwischenstufentheorie — admits a perfect parallelism, between 
the biological phenomena and the psychic phenomena which re- 
late to the sexual sphere. 

He attributes, in fact, a strictly biological origin — deficiency 
and anatomical and functional anomalies of tlie genital organs — 
to psychopathic affections of sex — homosexiudity, androgyny, irans- 
vertmn, metairophism, etc., and in general to all deviations of the 
sexual instinct which are met with in animals as well as in man. 
With this idea is connected the theory of the potential bisexuality of 
the sexual glands, by which the direction, of sexual activity, and 
in general of desire, would be determined, by the prevalence of the 
elements of one sex with respect to those of the opposite sex in the 
early stages of ontogenetic development, both elements being con- 
sidered as normally present in the .sexual glands. The sex of the 
sexual glands is, however, to be considered as irrevocably fixed at the 
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act of fecundation and is represented (Kohn) by the germinal cells 
which they are capable of elaborating. 

Stkinach has endeavoured to give a satisfactoiy anatomic 
basis to this theory, attributing homosexuality to atrophy of the 
seniiiiiferotis tubes and to the presence in the testicles of homo- 
sexuals of large interstitial cells similar to the luteal cells of the 
ovaries, which he regards as interstitial cells of a female type — 
F. cells — . But this sta,tenient was not confirmed in its essence and 
its signification hj many other investigators — Hirschfei,!), Stikve, 
Hansemafcst and Benda and others. The facts however remains 
that the surgical cure of homosexuality advised b}^ Steinach and 
consisting in the removal of the abnormal testicles and subsequent 
grafting of normal testicles, in some. cases (Ljchtenstern,Mi:bhsam, 
Tietze-Schreiber) has given positive results in the sense that in 
the individuals operated upon,, the return of normal desire has been 
obtained. Also in women prostitution and deviation of the sexual 
instinct seem to be bound up in manjc cases with facts of hyper- 
ovarism and of hypo-ovarism (Vidoni) or with anatomic and func- 
tional lesions of the genital organs due to pathological factors. 

In the human species, however, the ps37chical piheiiomena 
which are related to the sexual sphere cannot be regarded in every 
case as strictty bound up with the internal secretions of the genital 
organs. Social life undoubted!}" helps to increase in man through the 
abundance of external sensations the stimuli of a sexual nature. 
And these in turn concur to fix in the nervous system that complex 
of associations and of reflexes which con.stitute the psyclid-sextial 
activity. It is however possible to admit in some cases^ the tenipo- 
rai}^ deviation of the sexual instinct, under the influence of sug- 
gestion. 

On the other hand, it is necessary to remember that other glands 
with internal secretions are important also in determining the sex- 
ual somatic and. x:)sychical characters, and that' complicated corre- 
lations exist betw^een the sexual glands and the other endocrine 
glands. Some of these — thyroid, hypophyses, cortex of the 
supra-renal bodies — are showm to have exciting function on the 
development of secondar}^ sexual characters, and their action is 
synergetic with that of the sexual glands ; others, . on the contrary 
— thymus, epiphyses — are shown to have inhibitory action on 
the development of secondary sexual characters. It is found in 
fact that the thymus in the crisis of puberty rapidly atrop'hies, 
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to a niiniiiiitm wliicli persists in advanced age, and that the des- 
tniction of the epiphyses causes a rapid bodily growth, while with 
castration before puberty and in the case of etiiiticliism, iinder- 
developxneiit of genital organs, infantilism, etc., there is persist- 
ence of the thyiims (TandIvEr and KBnnBR). The meclianisni of 
these S3meiiergetic and antagonistic correlations is still obscure, 
but it is they which determine with their extreme complexity (Kbh- 
rex) the individual sexual formula 

Opinions are divided as to the localisation of the endocrinal 
function of the testicle. Ancbb and Bouin base their opinions 
mainly on the great prevalence of the interstitial cells in cryptic 
and in any wa}^ displaced testicles, in rvhich spermatogenesis is 
suppressed, while the secondary sexual characters and the vis coeundi 
j)ersist in a faiily marked manner in the individuals, and they at- 
tribute the production of the sexual hormones to testicular intersti- 
tial tissue and by analogr-^ to the ovarian interstitial cells. 

Tliis idea was developed and confirmed by Steinach and by 
his pupils in a long series of experimental researches on the effect 
of ligature of the vas deferens and on transplanting of testicles. 
In a testicle the vas deferens of which has been ligatured, as also in 
one transplanted, there occur profound hivStologic modifications which 
conduce to the degeneration of the seminiferous tubes, with more 
or less rapid atrophy of the germinative elements and considerable 
increase of interstitial tissue. Parallel with the disappearance of 
the spermatic tissue and the increase of the interstitial, the secon- 
dary sexual characters and the psychical characters of sex are 
heightened, and in the case of individuals of advancing age there is 
a revival, which may' be transitory, of physical power and desire for 
the opposite sex. Atrophy more or less clearly defined of the ele- 
ments of the seminiferous tubes and increase of interstitial tissue 
is found also in many forms of infection, in some forms of serious 
poisonings, in pathologic atresia of the deferens and even in chronic 
diseases with general denutrition. In these diseased states there may 
sometimes be loss of the vis generandi, but the disappearance or 
reduction of the sexual characters is never observed as a conse- 
quence of the regression of the germinal elements. In some cases 
there may be, on the contrary, increase of sexual excitability. 

Steinach lias interpreted these facts as a fresh proof for the 
endocrine function of the interstitial tissue, to wliicli he has assigned 
the name of puberty gland — Pubertatsdriise. 
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This conception has been strengthened by the publications of 
various authors from 1912 to the present time, but the fresh 
knowledge acquired on the subject excludes, or at least leaves 
ill iiiiicli doubt, the supposition that the endocrine action of the 
testicle can be attributed to the elements of the interstitial tissue 
— kBYBiG’s cells. kBYDiG's cells are fairly common in 'verte- 
brates and vary from one species to another in quantity, size and 
form. Ill some mammals — camel, horse, pig — the}' are much 
developed and occup}^ Vs" Vs volume of the testicle, in birds 

they are often small, and in some fishes — Cyprinidae, Salmonidae — 
and in Amphibia — may be entirely lacking. In the foetal testicle 
of the higher vertebrates they are ordinarily ver\^^ abundant, ap- 
pear some time after the differentiation of the general outline of 
the generative part and tend to decrease towards birth. At the 
time of puberty there is normally an increase of interstitial cells 
with considerable individual variations. There are still greater 
variations between different species as regards the sexual c}Tle of 
adults, especially if it is a case of animal c^^cle or of iiiteniiediate 
cycle according to the distinction made b}^ Champ y. 

Ill many species there is no coincidence between the increase 
of interstitial tissue and the period of greater sexual activity. In 
others there seems to be parallelism between the development of 
interstitial tissue and the spermatogenic activity. In the Amphi- 
bia Anurae, Friedmann and Mazzetti have found coincidence be- 
tween the greater development of the interstitial cells and the final 
phase of spermatogenesis. Similar observations were made by Han- 
SKMANN, Canfini, MARSHiiRB and others in liibernatiiig animals, 
in which during lednter sleep the interstitial cells diminish consider- 
abl}^ in volume to increase again with the re-activity of spermato- 
genesis. 

vSiicli coincidences formerly supplied siiflicient evidence for 
Ancbb and Bouin to affirm the endocrine function of the interstitial 
cells. At present, however, there is a tendency to attribute a dif- 
ferent signification to the variations of volume of the interstitial 
cells. Meanwhile, for some species it has not been coiiiimied that 
there is multiplication and increased volume in Lbydig’s cells in 
the final phase of spermatogenesis. For others, according to Stieyb, 
the parallelism between development of the interstitial and sperma- 
togenesis is onty apparent and erroneous, because it is necessaiy 
to take into account the very considerable variations of the total 



268 


HAYMONJi 


volume of the testicle ; it is known, for example, that in the mole, 
at breeding time, th,e testicle increases nine times in voliime, and 
larger periodic variations are observed in birds, in which during the 
breeditig season the volume of the organ may increase up to 300 
times, and the weight even 'more. According to vSvinvu in the 
crow, to the enoriiiotis variation of the mass of the generative 
tissue of the testicle, there corresponds, in the same sense, a minimum 
variation for the interstitial tissues. 

Also, as regards the other variations of number and volume 
of the interstitial cells, noted by Ancku and Boiiix, by Steinach, 
by IviPSCiiuTZ and others, in cases of cryptorchidism, of , ectopia, 
of transplantation, of ligaturing of the vas deferens, of radiation 
with X rays, of general disease, etc., it lias been shown that for the 
most part they are apparent and cannot in any manner be gen^ 
eralized. 

In cryptorcliid testicles and generally in ectopic testicles, the 
seiiiiiiiferous tubes are normalh^ atrophied and the interstitial tissue 
appears to be increased in volume iritli respect to the diniinislied 
seminiferous tissue. The increase in volume is not however con- 
stant, some exceptions having been observed by aiidBRAN’CA, 

Bruni' and others. It is moreover probable that the increase is 
only apparent, due, that is to say, to the atrophy of the generative 
tissue, the characteristic mitolic appearance which accompanies 
proliferative cellular phenomena not liamng hitherto been noted 
in interstitial tissue. On the other hand some cases have been 
described regarding subjects with testicles ■ having absolute predo- 
iiiiiiance of interstitial tissue, in which sexual activity (MazzETti, 
Durck, BERuniNCyHEiR) was strongly depressed or yns entirely 
absent, and the secondary sexual characters were wholly or jiartl}' 
those of castrated animals. In transplanted testicles, as also in 
those with patliological atresia, and ligattiriiig of tlie vas deferens, 
and ill those subjected to moderate action of Rdiitgen rays, tliere 
is atrophy of the seminiferous tissue with increase of interstitial 
tissue and persistence of the secondary sexual characters. 

But in these cases as in cases of ectopia of the testicles or of 
regression of the geriiiinal elements due to general disease or to 
, seasonal dimorphisin, according to vSriEVE, there is never total 
disappearance of the epithelium of the seminiferous tubes. Re- 
gression mainly affects the germinative elements, which may 
be destroyed, while' the' epithelium persists, although reduced to 
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a single series of indifferent parietal elements and cells according to 
SORTOEI. 

Tlie probable secretive function of this epithelium cannot be 
denied a priori, particularly as, following the strictly morphological 
criterion, the internal secretive glands also, like those furnished 
with excretory ducts, should be considered as derived from a cover- 
ing epitlieliiiin in which the epithelial elements acquire particular 
characters. This is a criterion which cannot be applied to interstitial 
cells, the probable connective-tissue origin ' of which is admitted by 
many waiters. 

The endocrine function of the epithelium of the seminiferous 
tubes, in opposition to Steinach's theory of the puberty 
gland, is now admitted by numerous writers, including RE'TTERKR, 
Diamare, BoIvOGnesi, Stieve, Kbnsseer, Chamfy, Tiebje and others, 
and seems to find indirect confirmation from the fact that 
secondary sexual characters are also observed in some species un- 
provided with interstitial cells, as also from the great differences in 
appearance shown by the interstitial cells in different species, in 
contrast to the uniformity of structure of true glands with internal 
secretion and frcm the coincidence which is observed in animals with 
seasonal dimorphism between the final phase of spermatogenesis 
and the manifestation of the recurrent secondarj^ characters. 

From a theoretical standpoint there is nothing to prevent the 
function of the epithelium of the seminiferous tubes being at the same 
time exocrine and endocrine, and there may also be a heightening 
of the endocrine function when through special circunstaiices, for 
instance grafting, ligaturing of the vas deferens, atresia, etc., the ex- 
ternal secretive function comes to be suppressed. As with the theory 
of the pitbertj" gland, there is no direct experimental proof of the hor- 
nionic secretion of the seminal epithelium. ' Steinach thought that 
it was possible to consider the cryptic testicle, as isolated puberty 
gland because composed largely of interstitial tissue. He did not, 
however, take into account, that whatever may be the predominance 
of that tissue, extensive tracts of epithelium always remain in the 
regressed tubes, forming a source of error, when recourse is had to 
injection of extracts or to grafting of cryptic testicles for the experi- 
mental renewal of the specific hormonic function of the interstitial 
tissue. More rigorous in any case is the technique proposed by Bono- 
GNEsi, who with bilateral resection of the epididymis and vas deferens 
has succeeded in obtaining rapid and acute atrophy of the didy- 
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mis, with complete disintegration of the seminiferous tubes anil 
hyperplasia and hypertrophy of the interstitial cells. But the trans- 
planting 'oi the didymis with completely reabsorbed seniinal epitlie- 
linm lias not produced the reappearance of the secondary sexual 
characters in castrated subjects, and this negative experimental 
proof is not without value. 

Recently 'Bruni has succeeded in isolating the interstitial cells 
from the testicles of the horse and the ass, freezing the tes- 
ticles and cutting broad sections in the microtome and then beat- 
ing up the sections rapidly and vigorotusly in water. With such 
treatment the seminiferous tubes are entirely emptied and the walls 
with connective tissue and interstitial cells alone remain, as is shown 
by the microscope. A first series of experiments carried out on 
castrated rats, with injections of acpaeous-and alcoholic-ether ex- 
tracts of these sections, did not give conclusive results. But in view 
of the value of the method, Bruni's experiments ought to be re- 
peated an.d extended. 

In the present state of our knowdedge the actual source of the 
specific hormonic secretion of the testicles is uncertain. An ex- 
ception perhaps should be made with respect to the interpreta- 
tion given by Aron to the so-called glandular masses '' found 
in the testicles of the Amphibia Urodelae. The glandular masses 
are formed in sacs emptied of sperms and result in a structure con- 
sisting of a central part due to the proliferation of vSbrtoui's cells 
and of a peripheral part which lias its origin in tlie differentiation 
of the connective tissue of the walls of the sacs. 

In their genesis and evolution, as in tbelr regression, these 
organs exliibit perfect parallelism with the seasonal variations oC 
the secondary sexual characters. vSiicli concordance was sliowii b)^ 
Aron in numerous experimental researches, from which it is i);rob- 
able that the elaboration of sexual hormones in Amphibian Uro- 
delae is due to the glandular masses of the testicle. 

The knowledge acquired of the localisation of the endocrine 
function of the ovary is worth attention. In the ovary the cells 
of connective tissue origin, comparable with the interstitial cells 
of the testicle, have little importance, since tlie)^ are entirely 
absent in many species and are never so abundant as those in 
the testicle, nor do they show’ as do the cells in the testicle, 
characteristic variations in volume, consequent on the action 
of X rays. 
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Tlie endocrine function of the ovary in higher vertebrates has 
been attributed b3^ Born and by Pr6nant to the Corpora Lutea,^ 
there being in many cases coincidence between the evolution of 
the yellow bodies and the appearance of hypertropliic modifications 
of the uterine nuicosa and of the nipples, hater Feuuner, Her- 
mann and others noted that the therapeutic efficacj?' of the total 
extracts of ovaries in menstrual disturbances and in the meno- 
pause w^as due to the presence of yellow bodies in the ovary and, 
tlieir endocrine function has been fully and variously demonstrated 
hj Anceu, Bonin, Fraenkee, Loeb, Wester, Biede, Uiskoubina 
and b 3 " iiian^" other investigators. It is probable that the atre- 
tic bodies and the so-called '' interstitial gland roditory tj^-pe '' 
are analogous in function with the 3'ellow bodies in view of the 
close morphological affinity which they have to these latter. The 
roditory type of interstitial gland, as is known, has no structural 
analogy with the interstitial tissue of the testicle. vSuch glands arC' 
generally found in the ovaiy of the Chiroptera, Insectivorae, rodents, 
and of a few other mammals and are essentialty constituted of 3 ’'el-‘- 
low bodies in fibrous regression and atretic bodies. 

III. Bioeogicae effects of grafting. 

The biological effects of grafting are shown in all tissues of 
the animal organism and have a distinct effect on metabolism. 

Ill males castrated and then grafted, there is restoration of 
secondar3’^ sexual characters, increase of muscular tone, thinning 
down, greater vivacit3E return of desire and capacity to accom- 
plish coition with emission of prostatic secretion. Corresponding- 
results are obtained in spa3^ed females ; reappearance of female 
secoiidar3^ sexual characters lost or attenuated b3^ the effect of 
spa3dng, arrest of uterine atrophy, return — ■ in anthropoids — 
of the menstrual C3"cie (Stocker and Unterberger, HaebiIn) ; 
and with the implanting of the ovary in a suitable position, even 
pregiianc}?" can take place (C. FoA, Chrobak, Grigorieff). 

The grafting of fragments of the testicle in an entire adult male, 
or the transplanting of the testicle from the normal position to 
another — autoplastic transplantation — generall}^ produces height- 
ening of the sexual instinct and of the secondary sexual characters 
— hypermasculinity. These effects are more evident in young 
males under the age of puberty, grafted with mature testicles, 
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in wMcli cases V^oronoef has observed acceleration of bodily devel- 
opment, precocious appearance of secondary sexual cliaracters — 
especially hypertrichosis — premature ossification of the epiplu'^- 
sical cartilages, awakening of the sexual appetite. The thorax in 
these animals is wider, the niiisctilar mass more deve1o|.)ed, while 
a characteristic proportional lesser length of the joints is noted, 
due to the accelerated process of ossification. Similar effects iiave 
been observed in accidental and pathological cases of precocious 
puberty, by hypertrophy of the testicles (Marro and vSacchi) or 
by hypertrophy of the ovary (H. Thomas and Hbrshmann, Har- 
RER, Vkr6beey). 

In sheep grafted at a very early age — two or three months 
after birth — Voronoee has noted a greater production of wool, 
the filaments of which became more abundant and considerably 
longer. In addition they have, pari passu with premature appear- 
ance of the secondary . sexual characters, accelerated in deve- 
lopment, which is translated into increase of ' bodily weight 
and consequently greater precocity in the production of meat. 
VORONOEF has endeavoured to give practical effect to these ob- 
servations, recommending the substitution of castration by grafting, 
so as to obtain in young males a greater quantity of wool and. 
meat. 

It is still premature to give an opinion as to the practical appli- 
cation of pre-puberal grafting in sheep with a view to obtaining in 
the males an increased production of wool and meat. But the con- 
clusions reached by Voronoef, as regards the capacity on the part 
of the grafted males to transmit to their offspring a greater aptitude 
for wool production so as to be able to fix this character in the de- 
scendants ill the course of a few generations, cannot be accepted, in 
view of the uncertain state of our knowledge regarding the traiisiiiissi- 
bility of acquired characters. 

Among cattle, attempts have been made to increase, by means of 
grafting, the sex impulse in bulls where it is weak. (Gruter). 

In man and in senile animals the effects of grafting and of 
other equivalent surgical interventions — homoplastic transplant- 
ation, ligaturing otth.^vas deferens — are still more noticeable and 
include a collection of data of the highest iiiiportance in the study 
of biology. 

In senile rats, in which there is normally more or less marked 
atrophy of the external and internal genitals, thinness, slowness 




The same coci:, 45 days after the endoperitoneal installatiois 
of the testicles of a young cock (IvlATMOisnE). 
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of .movement, visual' weakness, sleepiness, deterioration of the bony 
parts, particiilaiiy regarding the curvature of the spine, falling of 
hair, and freqiienc^^ of cutaneous lesions due to parasites, STiErwACH 
has obtained, by ligaturing the vas deferens and by grafting, a rapid 
iiiiprovemeiit of the general condition, increase in weight, develop- 
ment of tlie muscular mass, straightening of the spine, regrowth 
of iiair on the parts which had become bald, agility of movement, 
strong aggressiveness, return of the external genitals to youthful 
fullness and tone, reappearance of sexual appetite. These results 
have been fully coniimied in man and in other animals, by many 
experiiiientors (vStbinach, Tichi'bnstern, Kammerkr, Voronoff, 
BRiNTcnAY, Iy'\pSTON) and appear to overthrow the .conception, 
hitherto dominant, of the non-reversibility of biological, phe- 
nomena. , ' . , 

In ' a very successful case of homoplastic grafting of the 
testicle in an ' old cock, which had become '' thin, ' almost . incapable 
of standing ' upon its feet and' which for more than had lost the 

po'wer of crowing, I also observed rapid and' surprising improvement 
of the general condition, hyperplasia of the erectile organs for a 
long time atrophied, return of power of crowing,, at first laboured 
and strident, then clear and powerful, meturn 'of the combattive 
instinct and of the sex impulse. , ■ ' ■ ' 

In his experiments of rejuvenation in man Voronoff had 
noted, besides the external signs of ' rejuvenation, a notable im- 
provement of the intellectual faculties, greater resistance to .phys- 
ical and niental fatigue, improvement of' sight’ in long-sighted, per- 
sons through increase of tone of the '.ciliary muscles, .constant de- 
crease of arterial pressure and in some cases amelioration of the 
symptoms, of , angina fecioris. 

Often there has been, in old men grafted, the restoration of 
the vis generandi ,6xie to the restoration of spermatogenesis in ^ senile 
testicles. But in many ^ cases it has not been possible ' to conquer 
impotence by graftixzg, though the other effects of rejuvenation 
have constantly been obtained..' Some of these effects — increase 
of tone ' ill atrophied muscles, regression of arteriosclerosis, re- 
awakening .of intelligence, etc., etc,, are truly surprising and justify, a 
'reasonable anticipation of the probable reversibility of. some phenom- 
ena which characterize the 'bio-chemical and HstologicaT mechan- 
ism of old age. Gn hhe other, hand, 'it appears probable that, the 
endocrine . action of the , '.grafted testicle is explained' through' com- 

3 — Ap, ing, ", ' . , ' '' ' , 
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plicated correlations and interrelations of secretions, affecting tiie 
wliole endocrine s^T-steni, wliicli influence inetabolisin profound- 
ly, causing, in tlie composition of senile tissues, nutritive iiiodiii- 
cations and dyiianiic effects, llie intensification of iiietabolisni 
ill senile animals subjected to ligaturing of tlie vcis deferens, or graft™* 
ing was observed, atiiong others by hoEWK, Zondkk, Voromoff 
and other investigators. 

Similar effects are obtained in the case of females grafted with 
young ovaries furnished with corpora Uitea. 

Rejuvenation of senile organisms can be effected, provided that 
there are no serious endocrine disturbances or other irreparable 
pathological phenomena. 

The attachment of the graft should be perfect and the piece' 
used must be cut out of a young animal in a state of active sperma™* 
togenesis. ' The main element of uncertainty in rejii venation lies 
in the duration of its effects, and the doubt as to whether a real pro- 
longation of life is to be obtained by its means or not. 

Steinach in Ms experiments of rejuvenation of rats, which 
live ' bn the' .average^ for 30 months, has obtained prolongation of 
life, by 7-8-10 months longer than the “ control ” animals of the same 
group. On cessation of the effect of grafting or ligaturing of the 
vas deferens, advancement of age was greatly hastened in the reju- 
venated rats, indicating that the organism had been subjected, by the 
effect of the rejuvenation, to intense strain. 

The experiments of Voronoff and others on man arc sthl 
too recent to permit a conclusion to be reached regarding tlie 
duration of rejuvenation and the possibility of prolonging it by re- 
peating the grafting on the return of advancing age. Howxwer, 
it cannot be denied that new and very interesting facts may be 
brought to light by extending the experiments of rejuveiijitiom 

A field in which the biological effects of grafting have seemed 
to be remarkable is that of the crossed and heterosexual graftings. 
Grafting in castrated males of ovaries containing yellow bodies, 
if the graft holds, is noted by the intensification of the atrophy of' 
the male genitals — - penis, prostate, seminal vevSicle — and pari 
passu increase of development of the nipples and the appearance of' 
some secondary sexual characters proper to the female sex (Stei- 
XACH, KmsTD, Sand, Stein and Hermann). The males so feinal- 
ised offer reflexes of enticement 'for normal males ^ and are 
sought after by the latter like females. The development ^ of the 
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nipples is, in many cases, so considerable as even to show stimul- 
ation of the lacteal secretion. In j^oung females spayed and then 
grafted with testicles mascuUnisation — there is marked re- 
gression of the uterus, of the nipples, development of the bonj’- 
parts and of the muscular mass, similar to that of normal males, 
considerable hypertrophy of the clitoris and appearance of secon- 
dary sexual characters proper to the male sex. The psychical 
behaviour resembles that of the males ; they follow the normal 
females and fight with the males (Steinach, Pezaed). Hetero- 
sexual grafting has greater probability of success in subjects cas- 
trated before sexual maturity. In the uncastrated the attach- 
ment of the heterosexual genital body seems to be hindered by 
the presence of the genital bodj^ of the host (Stein.ach, Schuxtz, 
C. ToA). The transplant often remains without effect in the in- 
vertebrates (Meisenheimer, Oxjdemans, PiffiLE). By grafting con- 
temporaneously testicles and ovaries in castrated guinea-pigs and 
rats, Steinach, has succeeded in producing true experimental 
hermaphroditism, which by the distribution of the somatic charac- 
ters of the two sexes differs considerably from bipartite gjmandro- 
morphism, and approaches to the rare cases of natural hermaphro- 
ditism. 

In artificial hermaphrodites, the stature, the bodily develop- 
ment, the disposition of the hair are influenced bj" the secretion 
of the te.sticle and assume m a le characters ; dex'^elopment of the 
nipples — often rather marked — takes place influenced by the 
ovary, and the psycho-sexual behaviour shows itself variable, with 
periods of erotism of a male t5p)e and others of a female nature. 

Another order of effects — hormonal sterilisation — has been 
obtained b5^ Haberi,endt bj^ grafting under the skin in female 
guinea-pigs or rabbits, ovaries of the same species in a state of preg- 
nancy. In the subjects operated upon, the impregnated yellow bo- 
dies have iiroduced effects of inhibition of ovulation more or less 
intense, which perhaps may have important clinical applications. 

Included in the biological effects of grafting are also the at- 
tempts at surgical cure in homosexuality and in other sexual psy- 
chopathies. 

In the experiments of grafting it was observed by HoxjsS-ay and 
BiESCHtiTZ that very small fragments of testicle were capable of 
ensuring in the grafted animals the normal development of the 
secondary sexual characters. These researches renewed by Pk- 
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ZARD with the aid of exact quantitative determinations of the de- 
gree of developGient of the erectile organs of turkeys, liave led liiin 
to conclude that there is no parallelism between the mass of test- 
icle grafted and the degree of development of the sexual charac- 
ters governed by the internal secretion of the testicle. Tints, beyond 
the point at wHch the internal secretion begins to be sufficient 
to cause the development of the sexual characters there would 
not be quantitative relationship between increased secretion and 
the development of the sexual characters. 

According to PhzAXD the endocrine function of the testicle 
would be responsive to the law of all or none, already recognised 
as true by Marey for the cardiac muscle, the range of contraction 
of which is independent of the intensity of the stimulus, a niaximtim 
of contraction being found combined with a iiiiiiinium intensity of 
the stiimiius, and by Verworn for the nervous fibre. 

hiPSCHOTZ ill Ms experiments on guinea pigs and ■ mice has 
proved that veiy small fragments of testicle, corresponding to 1-2 % 
of the testicular mass, are sufficient to assure the normal develop- 
ment of the sexual characters in grafted animals. Champ y has 
verified the applicability of the law of all or none in testicular graft- 
ing of frogs, and Zaw^adowsxi in birds. However ■ this law does 
not lend itself as a satisfactory^ explanation of hypennasculinity 
and of eunucMsm, and has not been entirely confirmed hy Steixach, 
VoROisroPF, Aron and others. 

All attractive field of eiiquiri?' is that dealing witli the possible 
action of the internal secretion of the grafted generative tissue on 
the germinal cells of the host organism, and, in the case of total ■ 
homoplastic grafting of the ovaiy in connection with the uterus, 
the chemical action of the host organism on the grafted ovaiy. 
We already know how difficult it is to influence the germinal cells 
the action of external factors during the process of maturation, 
in the organs wliich envelop them. ■ TMs difficulty represents 
the best defence of the species for the maintenance of specific 
characters, and at the same time a fairly strong barrier to attempts 
at the creation of new species. 

In the liigher plants, vrell 'defined variations of general nu- 
trition' and specific variations have been noted, through the effect 
of grafting. But the transmissibility, when ' multiplied by seed, 
of the specific variations obtained by grafting, cannot yet be con- 
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sidered as definitely ascertained. The variations of general nti- 
trition are shorvni by tlie increase and reduction in the normal 
development of the species to whicli the graft belongs, according 
to the stock used, with increase or decrease of volume of the 
fmit, of the content of saccharine matter, of acidity of miiieral 
salts, etc. Thus, for instance. Pi-ms communis grafted on the quince 
tree — Pirns Cydonia — usually gives larger and sweeter fruit of a 
colour difihrent from that obtained b}" grafting the same vaiietA’ on 
pear stock from seed. The specific variations are still more sig“ 
nificant and relate to the structural and botanical characters. 
Grafting Licium barbanmi, a perennial plant vith woody stem, 
on Solanum lycopersictmt, an herbaceous annual plant, the stock 
itself becomes wood\^ and perennial 

Other variations concern resistance to certain diseases, commiini- 
cated by the scion to the graft ; thus, e. g., the outbreaks of '' gummo- 
sis '' which seemed about to destroy the crops of Citrus medicaiu 
limonum in Europe, could be effectively controlled by grafting 
this plant on dims aurantimn v. Bigaradia, which shows notable 
resistance to '' gummosis '' and communicates this piopert}' to the 
graft. 

Lastly, ' the so-called grafting hybrids, constituted by shoots 
which for the most part originate from the callus closing the wound 
of the graft, are of interest. These present the characters of the two 
individual plants superimposed and fused in a mosaic of elements of 
variable disposition — the septorial, periclinal chimerae and h>T)er- 
cfaiinerae of Winkukr. 

The analogy between animal grafting and plant grafting is 
not, however, close, whether because in the latter there is constant^ 
arterial anastomosis, or on account of the different distribution 
of the germinal cells in the animal organism and in plants. 
Certain experiments would diowever suggest the possibility of 
influencing animals by external stimuli of the germinal cells in 
such a way as to cause the appearance of variations in the 
descendants. 

Putting aside the classical experiments' of Hertwig, who suc- 
ceeded in causing in the descendants the appearance of anomalies 
by irradiating the sperma of frogs with Rontgen rays, Hart's experi- 
ments are specially interesting. He succeeded in transmitting to 
the descendants a new form by means of ■ extirpation of the thy- 
mus in the parents. Grotb, again, reports that by feeding white 
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mice, before mating, with he obtained in the young 

a distinct iiiJiibitioii of development in the first weeks of their life, 
and that in mice born to parents fed with extract of the thyroid 
gland lie obtained a greater development than iioririaL The pos- 
siliility'' of inliiiencing the germinal cells by the action of the glands 
with internal secretion is also confirmed by Tanducr, and from 
this point of view homoplastic and heteroplastic grafting of sexual 
organs constitutes a valuable method of research. 

lY . Thp: IMPROVEMHlSia OF OPERATIVE TECHNIQUE AND THE SURVIV AE 
OF THE GRAFTED TISSUE. 

'hhe first attempts at grafting testicles date from remote 
times. Alread}^ in 1767 Hunter, studying the differential sexual 
characters between male and female in domestic fowls, had at- 
temxjted to graft the testicles of the cock on the hen ; these researches 
were renewed in 1849 Bbrthoed, who succeeded in trails- 
planting the testicles of the cock into the peritoneal cavity of 
capons, obtaining the reappearance of the secondary^ sexual charac- 
ters, lost through the effect of castration. There followed the con- 
finnation by Wagner in 1851, and by Nussbaum, Mantbgazza, 
Hereitzka and vSaeachas, as regards frogs and of lyODE, FoGES and 
Pezard, as regards birds. 

On account of the greater difficulty wMch it presents, grafting 
of testicles in mammals was carried out later MxIXIMOWE Rib- 
bert, Mwceaire, Zaeachas, Ceveeotto, Steinach and others, 
Grafting of the ovary, snccessfnlly attempted by Meisenheiher' 
ill frogs, was subsequently applied in human surgery to lessen the 
effects of spaying in women by Morris, Untkrbergher and Pa- 
Kow, and in animal species for research purposes. The oiierative 
technique of grafting, in recent years, ' has made considerable pro- 
gress, especially' through the work of Voronoff. The possibility 
of the success of heteroplastic graftings has been widened and 
attempts even made to reconstruct the dissected spermatic channels. 

The ligaturing of the vas deferens, radiation with X-rays and 
the injection of testicular and ovarian extracts have also been 
largely^ used for the exaltation of the sexual instinct and for, 
rejuvenation. 

; The great difficulty in the case of the attachment of testic- 
ular grafts ill' mammals lies in the impossibility of ensuring 
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arterial anastomosis so that the grafted piece is supplied with a 
nornial flow of blood in its new seat. CarrEE has succeeded in 
obtaining anastomosis of the arteries in some grafts of entire or- 
gans — kidnej'S, thyroids — made on dogs and cats. But for the 
testicles the difficulty is almost insuperable, omdng to the rather 
narrow calibre of the arteries, and it is necessarr?- to be content 
with ensuring a rich supply of plasma for the nutrition of the graft- 
ed piece, until with the establishment of adhesion there is. a re-estab- 
lishment of the peripheral capillaries. vStarting from this idea Vo- 
RONOFF proposed to make the graft within or over the serous 
coat of the testicle, suitably scarifying the seat so as to cause a 
plentiful extravasation of blood and to stimulate the formation of 
adhesion. For the graft he preferred fragments of testicle in 
wliich it is easier to assure nutrition with plasmatic exudation 
and with establishment of capillarj^ circulation, rather than 
the entire organ — the total grafting of the testicle of hiusTON, 
Endereein, Eichtknstbrn, Thorek — w’hich often results in 
rapid necrosis. 

The other methods suggested for grafting differ essentially 
in the seat — subcutaneous connective tissue, peritoneum, mus- 
cular tissue — ill which transplantation has been done. Lydston 
has transplanted entire human testicles into the scrotum, practising 
grafting of the vas deferens, Eespinesse grafted fragments of 
testicles on the rectus muscles of the abdomen, Enderekik on the 
siihcutaneoi'is connective tissue of the abdominal region, Morris 
on the sheath of the rectus muscles, Lichtenstern on the raw 
surface of the oblique external muscle of the abdomen,' Gregory 
in the recess between the superior and inferior oblique muscles of 
one side and the transverse muscle of the other, Thoroe directly 
on the peritomum belowr the abdominal muscles, and in the 
peritoneal cellular muscles, by means of a lumbar' incision similar 
to that made for nephrectomy. 

The attachment of the graft has varying probabiEty of success 
according as it is a case of 'autoplastic and homoplastic transplant- 
ation, or of heteroplastic transplantation. In the former cases which 
deal with tissues belonging to the same autoplastic organism, or 'with 
individuals of the same species, the transplant has greater probabil- 
ity of success. However to improve the conditions of attachment 
in autoplastic grafts, Steinach advises transplanting the testicles 
in the peritoneum and' in the abdominal muscles leaving them 
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ill contact witli the spermatic cord for some days to assure the 
vitality of the organ in its new seat. 

The heteroplastic grafts are dif&cult of attachment omdiig to 
tlie limited chemical characteristics of animal organisms. In the 
htimaii species heteroplastic grafts with ram's testicles have been 
attempted with some success by S'TANmtY and KEnmtR and 
FiincoNE, and grafts with testicles of anthropomorphic monkeys 
by VORONOEF and Dartigues. The latter have given a high per- 
centage of attachment and have been suitable for practical appli- 
cation, owing to the great biological affinity between human blood 
and that of the anthropomorphic monkeys. In the transplanta- 
tion of sexual glands, as direct anastomosis of the blood arteries is 
absent, it is not possible to get true, definitive attachment of the 
grafted organ or tissue, which sooner or later becomes reabsorb- 
ed and, replaced by connective tissue of the host. Embryonal 
tissues alone appear to be capable of definitive attachment preserv- 
ing their own. structural and specific characters — Harrison, Bkaus^ 
Spemann. 

The duration of the secretory activity of the grafted fragments 
of', testicle, liitliexto observed, has been about lo moiitlis for the 
heteroplastic transplant in rats (Stein ach), which live on the aver- 
age for thirty months, and three or more 3’’ears (Voronopf) for 
Eteio-plastic grafting' in man, with testicles of anthropomorphic 
apes., The possibility of obtaining longer survival with improve- 
ments' ,iii operative technique is not, however, excluded. Ret- 
TERER admits that in the fragments of testicle grafted, only the 
superficial strata, impregnated with nutritive plasma, contimie 
to live, while the deep strata, in which all circulation is interrupted, 
suffer rapid necrosis and reabsorption. In the superficial strata, 
through the effects of the changed conditions of nutrition, the 
constituent anatomic elements, especial!}^ the epithelial cells, change 
their structure and their evolutive, cycle. The epithelium of the 
seminiferous tubes continues at some points to produce .small 
nuclei and heads of spermatozoa, but the greater part is transformed 
into a mass of cytoplasm containing numerous nuclei, which 
develop by ' successive cellular divisions, ^ forming a reticulated 
connective tissue of, narrow mesh full of translucent plasma. 
Subsequently the ' meslies may become wholly or partly' empty of 
plasma. ^ 

', Eetterer ^ attributes to the production , and ' reabsoiption ' of 
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!Fig 40 — Section of a btickA testicle, one year after 

installation (REiiERm) 
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this plasma elaborated by the epithelium of the seminifetotis 
tiibe.s^ the influence exerted by the grafted testicle on the other 
tissues of the organism, but regards the increase of volume of the 
interstitial tissue as merely apparent since he has never observed 
proliferative action in hEYDio's cells. 

Stein ACH has, on the other hand, observed in grafted 
testicles rapid disintegration of the seminal epithelium, followed 
by considerable hyperplasia and hypertrophy of the interstitial cells. 
This statement was confirmed by numerous investigators, but 
it is probable (Botognksi) that the disintegration of the seminal eph 
thelinm is the reabsorption of the seminiferous tissues which have 
arrived at the maximum degree of atrophy, rather than a true necro- 
biotic process caused by the lesion of the grafted organ. As regards 
the increase of the interstitial cells, at least in many cases, it must 
be admitted ' (Stieve) that it is a case of relative and not 
absolute increase. 

In ovaries grafted subcutaneously in the abdominal cavity ^ 
there is as a rule early' atrophy of the immature follicles and forma- 
tion of fibres of, interstitial tissue. Cases axe however not lacking 
in which the maturation of ' some ' follicles and even pregnancy 
are obtained, if the graft has 'been made in a suitable seat. 

The interruption of the spermatic channel by resection or ; by sim- 
ple ligaturing of the va$ deferens , causes, according to Atessandri, 
Ancee and Bouin, Steinach, Martini, Sand, Tandebr and Gross, 
atrophy of the testicle, reduction of the calibre of the seminiferous 
tubes, degeneration , and disappearance finally of epithelial tissue 
and fari passu considerable hyperplasia and h3T)ertrophy of the 
interstitial cells. As a consequence spermatogenesis goes on , de- 
creasing until it completely ceases. 

According to Ribbert, Fabbris, Mar chi and DiamarE/ Up- 
FRHDUZZi and others, the ligaturing of the vas deferens does not 
always cause atrophy of the testicle and consequent suppression 
of spermatogenesis. Mareassini thinks that, by itself, ligaturing 
the vas deferens would not produce considerable atrophy in the test- ' 
Tele. This would, on the other hand, be due to lesions caused while 
, isolating the vas deferens from .the surrounding connective vascular- 
nervous sheath which latter should not be included in the resection. 
It is known, that without interruption of the spermatic channel, 
there may be considerable atrophy of the testicle and degeneration 
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of the seminiferous epithelitim due to tJie ligatming in mass of the 
arteries of the funide and to the resection of spermatic plexus and 
that of the vas deferens. 

Guizzbtti has shown, on the other hand, that in somt con- 
genital anomalies with occlusion of the vasa efferentia the seminal 
epithelium can reconstitute itself , normally and produce active 
spermatogenesis. The histologic modifications, which are found 
in testicles with interrupted spermatic channels, are generally 
due to the compression exerted by the sperms inside the tubes and 
to slow reabsorption hj lymphatic channels. The effects of the 
compression (Stibve) vary according to the age of the seminifer- 
ous tissue. In 3mung testicles in active spermatogenesis, the com- 
pression exerted in the tubes hy the arrested secretion may be 
strong enough to cause intense degenerative action at the ex- 
pense of the seminal epithelium, WJ^hile in testicles of the old -with 
depressed but not entirely extinct spermatogenesis, the moderate 
pressure which is established hy the effects of the occlusion of the 
vma efferentia excites spermatogenesis and reactivates the endo- 
crine function of the tissue. 

Histologic modifications, similar to those caused hy ligaturing the 
vas deferens are also obtained nnth moderate exposure to X-rays 
— C. ScmiiBT, Aebkrs, Schonbbrg, Bergoxib, Tribbndbau, 
VuxBmin, ' Kyrle, TaxdbBR and Gros. 

In the case of testicles exposed to irradiation there are more 
or less profound modifications of the epithelium of the seminiferous 
tubes, especialty at the expense of the elements of the seminai tract, 
spermatogonia, spermatoc^rtes, cessation or diminution of spermato- 
genesis and considerable increase of the interstitial cells. If the 
irradiation is moderate, the epithelium easily regenerates the 
elements of the seminal tract, probably at the expense of some sper- 
matogonia which have escaped destruction, and sperniatogenesis 
maj^ be reestablished. If on the contrary the irradiation has been 
excessive, Sbreobi's cells also, which are the most resistant of 
the epithelial elements to the action of the rays, end by being 
destroyed, and there is complete loss of spermatogenesis (Kyrbe) 
while the interstitial cells become hypertrophic and show greater 
resistance. The irradiation of the ovary is at present widely msed for 
the cure of climacteric ' disturbances in women by Habbbrstattbr 
Hbinbkb, ' Bouin, Anceb and VmBBMnsr, Tribbxdbau, Simon, 
Stbinach md HoBZKENCHtr, Biedb, SriEVB 'and others. Inrthe 
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ovary subjected to moderate exposure there is cessation of ovula- 
tion, regression of the immature follicles TOtli formation of black 
bodies and persistence of the yellow bodies. In a corresponding 
manner the irradiated females show' li3^pertrophy of the uterus 
as in pregiianc3L considerable development of the nipples accom- 
panied in. cases with lactic secretion and exaltation of sexual 

instinct. Similar effects might even be obtained in senile females 
in ■whom the considerable improvement of general ph^^sical health 
indicates a true and genuine rejuvenation. A still more decisive 
simplification of the proposed rejuvenation treatment might be 
obtained by substituting for surgical operation the injection of 
testicular and ovarian extracts, alread^^ suggested by Browx- 
Skquard ill the classical auto-experiment, w'hich was the fore- 
runner of opotherapy. Opotherapeiitic treatment might find its 
reason for existence and the probability of wide practical applica- 
tion, in the fact that the specific action of the sexual hormones, 
as ill the case of all known hormones, is essentially^ anatomic and 
physiologic, and not zoologic. 

The introduction of compound extracts of testicles and ovaries, 
even if cut out with due aseptic precautions, is not however 
free from serious risks. In the extracts, apart from the non-anti- 
genic hormone extract there are contained numerous antigens with a 
certain degree of toxicity represented by the protein of the ana- 
tomical elements and hy products of their autolysis. These antigens, 
independently of the effect produced by the sexual hormones, can 
exert an action of their own, masking and modifying that of the 
hormone. The toxicity of the extracts wrill be further considered from 
the point of view of the phenomena of anaphylaxis which may occur 
and from the point of view of the cytolysis produced which might 
exert a widespread injurious action on the elements of the live organ 
corresponding to that from which the extract was taken. It is per- 
haps due to the great complexity of the effects produced by the ex- 
tracts that the results obtained with their administration have 
not always been consistent. 

In very successful cases of injections of testicular extracts in; 
castrated individuals (Nussbaum, Dor, MAisoNKBwn and Mkur- 
IDBS, PffzARD), and of injections of extracts of ovaries with y^el- 
low' bodies in females (Fellnbr, Hermann, Aschner, Okintschitz 
and Gavin) the reappearance of lost sexual characters was obtain- 
ed, as by Transplants, The action of the extracts is however of 
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very short diiratioii aad disappears vdth the cessation of their ad- 
ministration, It should not, however, be forgotten that vdth im- 
provement in the technique of preparation of the extracts their 
toxioity may be reduced and the^^ maj be rendered more effective 
and constant in their action, as has already happened for other 
opotherapeutic preparations largel}^ used in clinical practice. Essays 
ill this direction have been made by Parises with the inaiiiifac- 
tuie of '' Re ju veil by Bkrtarbeij with the maiinfacttire of In- 
ter and hr others. But the results obtained up to the present are 
not veri^ reassuring. The knowledge obtained shows tliat the 
mechanism of old age, though still hi^pothetical, may be attributed, 
to progressive exhaustion of reproductive capacity of the anatomical 
elements of the differentiated tissues. 

The grafting of regenerative tissue in animals of advancing 
age, and the other operations capable of stimulating the endocrine 
function of the sexual glands, undeniably cause a transitory stage of 
rejuvenation, which can be prolonged by improvement of “the oper- 
ative technique and by repetition of the grafting, but of which 
the effects on the econom\^ of the senile organism have not been 
sufficiently defined. The mechanism of rejuvenation is obscure; 
it may however be considered probable that the sexual hormones 
cause directly or indirect^ the S3mergetic action of other endo- 
crine glands and of special iieiwous reflexes, having as a final re- 
sult considerable increase of metabolism and renewal of proliferative 
activity in the anatomical elements of the differentiated tissues. 

In the field of general biolog^' the grafting of generative tissue 
constitutes a valuable method for experimental research on in- 
teresting problems w'hich relate to hermaphroditism, sexual neu- 
tralization, acceleration of development in the period previous to 
pubertv" and especially’’ the possible effect of the grafted tissue on the 
hexeditaiy characters of the germinal cells of the host. 


Dr. Bartouo Maymone, 

Lt'clufcr ai the Royat University and Dircrlm 
of the Experimental Zooteehnkal InstituU^ Rome, 



MEW TENDENCIES IN THE GENETIC IMPRO¥EMENT 

OF LIVE STOCK, 


It is evident tliat tlie improvement of liidiig beings cannot 
be attempted witiioiit a knowledge of tiae complicated problems of 
tlieir variations and inberitances whidi form nowadays a new and 
important brancn of science known by the name of Genetics tin- 
der its two aspects, relating to plant and animal life. It is also evi- 
dent that living beings transmit to their progeny the characters 
which we call lieieditaiy. But here already it is necessari’ to make 
a distinction. All that is constitutional is hereditary, if we may 
say so ; thns for instance the nose, with man, the lungs, the kidner^s, 
etc. This kind of inheritance, 'which might be called a constitutional 
one, does not concern us, in a general war'. But within it there exists 
a new- land of hereditr^, since the form and even the size of the nose 
may be hereditarr" (as wdll happen in the cases of hereditarr^ giant 
and dwarf characters), although such, size and form ma^^ not be here- 
ditary if obeying as ivellknown and as universal a phenomenon as is 
variation or fluctuation. For many observers this problem constitutes a 
stuinbliiig block when, while not sufficient^ distinguishing one case 
from another, ther^ claim to fix in the ofispiing a character not heredi- 
tary’', as being a product of external conditions, vvhich only modify Hrdng 
beings from an individual and never from a hereditary point of view. 

So that if in selecting we choose as a norm the most frequent 
variation which is that produced by the surroundings » we should make 
the serious mistake which is made by the greater part of those wffio 
wuite on Zootechnics. 

This, non-heredity of variations or fluctuations w^hich is no'w ad- 
mitted by the most important biologists, gave the deatliblowr, twenty 
\’'ears ago, to that theory of evolution which was propounded first 
by Lamarck and then by Darwin and popularised b^^ them.' 

Accordingly, it is an error to believe that it is possible to select 
live stock- by the well-knowm methods of Kramer, Lydtin etc., which 
consist in taking numerous measurements of the animal, all of them 
'subject to non-hereditary variations or fluctuations. No improvement 
can be expected in the progeny by this method. 

As a matter of fact it is not possible to admit that any animal 
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will be more iisefub or that e. g. a cow will produce better and more 
milk, if its measurements coincide more and more witb tte theoret- 
ical scale of' tlie maximniii of points. • 

Any one could prove the uselessness of such relations in the 
nieasitrements of the animal (i), because they correspond to a simple 
fiction as to the value of correlations. 

The -modern research -work on the phenomena of correlation in 
animals — executed with, a mathematical exactness hitherto un- 
suspected — cannot recognise the conclusions which were too hur- 
riedly adopted in reference to the criteria here under discussion. 
I can guarantee that in the Dairy Cow Test organised by me at Ri- 
badeo in June 1924, the cows wHch obtained medals as the best 
producers of milk and butter would not have won a single medal if 
the method of classification had been employed which is based on 
the bodily measurements of the animal. And it must besides be kept 
in view that there were 16 competing cows ; that the test lasted for 
eight clays ; that each of the three daily milkings and also the stock 
feeds w'ere tested in an exceedingly precise way. . . The North Americans 
are used to say withmiuch acuteness in this respect that perfection 
of form in a cow is not an obstacle to her producing imich milk... 

I ,ani far from den^dng the positive utility of an external examin- 
ation of the animals. It is evident that a good dair3^-cow must have 
fine udders and that a brood mare meant for reproduction must 
possess the necessary width of frame required by her function. 

No one, of course, can deny this contention, but surely the estima- 
tion of these characters should not be exaggerated, as it is knowm 
that there ate cows with very fine udders that, notwithstanding, give 
very little milk, and exceedingly wx^U built mares that produce a small 
offspring. So that a fosieriori we may alw-ays be sure of taking a rea- 
sonable view^ of the problem, whereas, if w^e proceed a priori, w-e can- 
not be sure. 


(i) One of tiie first to raise iiis voice against the so-called metliod of meastiienienls and 
points was the Geitnan professor E. Pott who, as early as 1889,, published an immense work 
— mentioned in the bibliographical notes inserted at the end of this article which more 
than ever serves to prove the unrivalled acumen of the German autlior, violently attacked 
though he was by his contemporaries. The following paragraphs are taken from this most 
miport.ant book. He says : Who can prove or believe that the cnly we! Ibiiilt Dutch bulls 
are those which have a trank length of oetween 1S5' and 195 cms., witli a uniform height 
of 142 to 145 cms. from the back to the rump, and a chest depth of 80 to 85 cms. together 
with a chest breadth of 60' cms ?. ■, 

' The following words too are worth consideration : No doubt the stock-farmer may by 
means of, the measurement method obtain some external resemblances in his herd, but wffl 
these resembling animals show the same resemblanoe in theix functions ” 



OEKETIC BiPROVjBjMBNT OF WE STOCK 


287 


No doubt tlie ideal addeveiuent would be to combine perfection 
of fom TOtli a bigb economic value of the animals, and selection and 
breeding should be carried on in this sense. I believe, however, that 
it is more necessary to obtain first of all the perfection of the function, 
instead of looking forperfectionof form, and that after having selected 
certain animals fox their functional qualities, one may then begin to 
look for all sorts of imaginable beauties..,. 

In certain cases beauft^ of form has a certain economic value which 
should not be ignored here. Such a case is that of '' fancy-horses 
— eveiy day less in demand, however — which must, as far as possible, 
possess special external qualities. It cannot be denied that in this 
case beauty of form is to some extent hereditary’ (though not all 
the progeny of well-built sires are well-built tlieniselves), as it is 
well knowm how rigorous a selection is made of these animals, in our 
Andalusian regions, for instance Besides, since the eSorts expected 
from horses of this kind are alway^s less than their actual powers,, 
only a certain staiidard is as a matter of fact looked for. The end 
desired is not that of a minimum functional organic yield, as in 
most other cases, and therefore the harmony of the animars measu- 
rements plays a most important part in its valuation. 


Modern zootechnical tendencies take no account of imaginative 
theories and are based entirely on data derived from the experimental 
field, because in positive science nothing counts in comparison with 
facts themselves rightly interpreted — ^ facta et verba The strict- 

ness of method achieved by investigators is a wonderful thing and 
the severity with which they sometimes judge their own work is ad- 
mirable. Hence this modern science of Genetics carries with it ex- 
traordinary^ guarantees. 

The improvement of our live stock may’ nowadays be under- 
taken, thanks to the discoveries made in plants by Mendel and by 
Johannsen, those great names of present day^ Biology. The methods 
of operation are identical for plants and for animals apart from the 
differences estabiislied by’ Nature. 

In order to state on general lines the 'method of procedure, it is 
advisable to keep to one example which, for greater interest, may^ be 
taken from cattle, het us assume that the ' selection is undertaken, 
with a view to milk yield. 
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To this end. it is necessary in the first place to keep tinder ' ob- 
servation a large ntnnber of animals, the more the better. The aim of 
this observation is to effect milk records, which is not an easy matter. 
By these milk tests the quantity of milk given by a cow from the 
72- hours following calving to the end of its lactation period is re- 
corded and the fat content in the case of each aniinai is tested. 

The experimental facts justifying milk tests may be expressed 
in the following way : 

1. The examination of external characters does not furnish 
a correct criterion for estimation of milk production. 

2. High milk yield is much more an individual quality than 
a matter of racial heredity. 

3. High milking aptitudes are capable of transmission by 
inheritance. 

The first step, thus, is to establish milk records. Atrues^^stem of 
milk records registers the entire lactation. 

There are, how^ever, various wa3^s of cairidng out these tests 
by "which partial data are obtained. As none of these methods 
are free from error, in each case the method most suited to the parti- 
cular case should be ascertained. I have seen the control carried out 
in Belgium, ' in Swdtzeiiand, in France, in Germany and in Italy in 
very different wmys, and though this is not the place to give a detailed 
account of the technique, it should be said that while in some local- 
ities the milking control is effected in the American way over seven 
consecutive da3'’'s, in others — as happens in Belgium — > it is 
considered sufficient to register three series of daily milkings : at 
the end of the second month of, lactation, at the end of the fifth 
iiiontli and at the end of the ■ eighth. 

The tests can also be carried out in the farms by collecting all 
the animals, or on thesmah holdings by going from one to the other 
and doing the milking and weighing of the milk and taking at the 
same time the saiiix3les for its anatysis. Both methods are employed 
according to local circumstances. 

Tt seems natural to obtain more reliable data in the, farm, on ac- 
count of the greater number of safeguards and because the control 
of feeding can be done under better conditions. In a general way and 
wiien thC' control must be done from house to house a person of ap- 
proved character must be chosen as tester. To make him acquainted 
with his duties is a question of a few days. 

Bet us now' suppose that we have chosen' the best' cows of a' 
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rural zone ; wiiat remains is tiie more arduous part, TJie sire is 
still to be found wlio can conveniently be mated witli tbe cbosen 
dams so that the progeny may be wbat we are looking for» Nor can 
tbis choice be made in an arbitrary way, i. e. by simply meastiiing 
the bod^T- of the animaL It must, on the contrary, be done a posteriori, 
experimentally^ and here the rules are difficult to state, because in 
every case the experimental proofs will have to be adjusted to what 
the person aiming at the improvement thinks siiitabie. I mjsdi 
have learned that one must keep in direct touch with realities 
in order to ascertain and to overcome the ntiinerous difficulties 
presenting themselves. It is not possible, for instance, in our case, 
to judge an}’' sire of less than four years of age. To be convinced 
of this it is enough to calculate the time passed between the first 
sendee by the bull and the first lactation of his progeny. As the 
cows chosen may belong to at least two difi'erent categories according 
to their being pure dairy’ cows (which is not probable) or to their 
possessing a milking value due to hyrbridisation (vffiich is the most 
frequent case with cows which have won prizes in milking competi- 
tions) the aim of the experiments made vnth the sires wiE be to verify- 
these extremes. Therefore it is impossible here to specify* the suitable 
method, 'which besides W'ould be a task of some magnitude. 

There is, however, a rule for recognising a bull wliich is the bearer 
of good aptitudes : namely, when the daughters of this sire are better 
milkers than their dams, we may^ almost certainly^ affirm that the 
increase of milk or butter is due to the sire. But this does not ab- 
solutely- hold good in a general way^, for reasons which it would take 
too long to explain. We may^ now- consider that the groundwork 
of our zootechnical sy^stem is laid, and y^et the greater part is still to 
be done, because at this moment there begins the real work of the spe- 
cialist in Genetics, a 'work which effinces amazing skill and con- 
scientious care in its progress and its results. Now is the moment 
to proceed with the consanguineous matings which fix the characters, 
to arrive at the pure lines which are the goal of our efforts. 

Here too is the moment to discard many^ prejudices cherished 
by the general public as regards consanguinity^ This is perhaps the 
strongest lever at our disposal for the improvement of animals and 
plants. Consanguinity^ creates nothing in progenyq neither for good 
nor for evil, as is generally maintained nowaday^s. Consanguinity is the 
biological sieve'' that severs what is useful from what is, harmful, 

4 — Jgf. in§. 
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for consanguinity does notHng else. To tHs ndgM be objected tliat 
there exist ntiinerotis cases which prove the harm done by unions 
effected between kindred, but the answer may be given that there 
exist just as many which prove the contrary, though it is but logical 
that the former cases should attract more attention. 

Moreover, Just as the law^s of heredit3^ w^ere mathematically 
formulated by Ge:eg-os. IVIendbu, it is curious to observe that in studies 
upon consanguinity?' numbers play a most important part. A large 
part of the higher mathematics which we study in our Engineering 
Schools is perhaps much more applied to the study* and practice 
of consangtdnity than to current engineering. If we add that in 
Genetics the theory of probabilities is indispensable, it will be under- 
stood how great a complexity is involved in these problems. 

sis 

The following resolutions w’ere presented to the first Congress of 
Regional Economy at Eugo by Bon Craz A. Gallastegui, Director of 
the Biological Mission of Galicia, tinder whose direction I studied, 
and myself. They wrere approved without discussion. 

(1) It is of the first necessity to undertake the improvement 
of live stock if want to compete on the markets of meat and, par- 
ticuiatlyt of milk products. 

(2) Witli the present State organisation of mounting stations 
— for horses, swine, cattle, etc. — the problem cannot be solved. 

(3) To obtain the improvement of our live stock it is necessary" 
to have establishments in which large numbers of live stock may^ be 
handled, or to transform the .existing ones. 

I do not tliink that the foregoing conclusions will be a surprise 
to any one. As a matter of fact the first of them contains a truth 
only too evident to all, as it proclaims the necessity" of the improve- 
ment of Eve stoclr. As to the second conclusion, it is easily^ seen that 
with the present mounting stations the methodical practice of consan- 
guinity is made impossible, not only^ because the genetic constitution of 
the^ dams is not known, but also because “the sires brought from outside 
the station are more numerous (l). The ideal thing would be that 
any one sire should only serve the females belonging to the same pure 

{%} MmsMAirms. is rigiit in saying tiiat it is no nse to import breeding animais d^cending 
from dams 'yielding sis: thousand and seven thousand litres of milk, if the ofepriag do not 
yidd mrae than two thonsand litres. 
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line, as, in this way, the progeny eoiild be absolitteK" guaranteed. 
And this consideration is the necessary link leading to the last con- 
dnsion, because it means that the farmer must be furnished with the 
sires and dams which suit him, already selected. It is illogical to 
furnish him with selected seeds and to deny him the same facil- 
ities wdth live stock where selection is much more difficult. 

But what seems an entirely’ justifiable desire can only be at- 
tained if large ntinibers of live stock can be handled at one time, and 
this for two reasons : firstly so as to obtain a greater ntimber of 
selected animals as a starting point, and secondly because, as soon 
as the characters are fixed, there vtill exist a considerable number of 
animals to be assigned to the farmers. Otir actual farms do not, for 
wrant of means and of m^orking facilities, possess more than twenty or 
t'went3-five head of cattle, an absuidl}' small number if aii 35 ^ impro- 
vement is to be achieved. It might be objected that the Basque 
Provinces have succeeded in improving their cattle stock means 
of motmting stations. This is true in so far as the^' have supplanted 
the breed of their own cotintrr^ by other animals that give more ndlk 
and more meat. But hj the method the}^ have followed of crossing 
the Basqne red cows with the sires from Schwyz they have only 
achieved an apparent tiniformit3y because in their cattle there may 
be obsen^ed aiiew^ considerable differences in the economic aptitudes, 
not only in precocit}^ but also as to milk yield w^hich show^s that the 
speedy improvement of the breed under scientific direction should be 
nndeiiaken. By following a better method the Basques would 
now^ have had an improved indigenons stock which they might ex- 
ploit simiiltaneotisl3^ Avith the selected breed wrhich would best have 
suited their requirements. 

In the province of Santander the mistake made comes from the 
method followed — though it is quite different from that employed 
b}^ the Basques — in that, together with the males, they imported 
numerous females. These coavs, called ship cows, come directly 
from the ISTetherlaiids. 

It is a proved fact that these imported cows are excellent milk- 
ers and that .their daughters are .much less so, whereas their grand- 
daughters produce still less milk than their mothers. The breeders 
of the proAdnce of Santander, following, no doubt, the opinion of some 
technician, believe — erroneously — that this '“degeneration"' or 
diminution of milk production is due to a phenomenon of influence 
of environment hereditarily transmitted in a progressive way. It 
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is not to be wondered at if the belief in this error lasts on, as it is simply 
due to a superficial and ordinary conception of the problem.. The 
Santander breeders believe, in a general way, that the ship cows are 
pure animals, because they are of the same breed, distingmshed hj a 
definite niiiforniity of exterior — colour and skeleton, chiefly. They do 
not imagine that beneath identical external characters there reall}' may 
be nmiierons animals entirely difierent as to their capacities. But 
there is still more : the ship coii^'s are hybrid products of the first genera- 
tion — giving to this expression its scientific sense — and as such they 
present the characters of hybrid strength — in this case, increase of 
yield — well knowm to any- beginner in Genetics. And so it is only 
natural that in mating these first generations imported from the Nether- 
lands, Mendelian disjunction — not reckoned with by the Santander 
breeders — occurs, giving rise to offspring of less milking value. 

Even if the imported animals were homozygotic, it must be 
remembered that they would not all he so in regard to the same 
characters, and then if two different homozygotic animals were mated, 
the offspring wmiild be h^’brid, which would lead us back to the pre- 
ceding case. 

So the . necessity becomes evident of knowing the genetic for- 
tnula of eveiyT- animal in order to be able to regulate in ever3^ single 
case the naatings ?fhich cannot be left to arbitiaiy solution. 

Correct breeding methods would prove that the so-called '' de- 
generation is one of the numerous m^Ths which disappear when the 
problems are presented in their real terms. 

The foregoing statements simply show that in the Netherlands 
the breeders knoiv how to pro\dde the markets v 4 th animals which 
are good producers of milk but bad producers of offspring w^Hch en- 
ables them to make an eas}- and lucrative profit, a fact to which we 
are still blind in Spain. 

If it is certain that the improvement of live stock and of plants 
can only be achieved b}- putting into practice the experimental teach- 
ing of modem Genetics, it is readily understood how^ small must be 
the value of all that is being preached or "written outside the range 
of this science. 

Hence arises the iiecessit3' for exercising official action on zoo- 
technical estabHshments with proper direction so as to avoid useless 
waste of time and mone^c 

R AMOS' BnANCo, 

Chief Engineer ' of the AgnmUwal Seciion 
of Lugo, Spam. 
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INTERNATIONAL ASSOCIATIONS 

PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 

Papers. 

INFLUENCE OF MANURES AND MIGRO»ORGANISMS 
ON H^ION CONCENTRATION IN THE SOIL. 

According to theories expounded by Professors Lorenz and Uw- 
MOR, the constitution of chemical atoms is that of a positive centre, 
surrounded by a considerable niiinber of electrons, the algebraic 
stini of the electric charges of' the atom being zero. It lias been 
suggested that these electrons gravitate round the centre and consti- 
tute a system similar to a collection of planets gravitating round a 
star. Cannot mdiat has been said of the atom be said of the mole- 
cule ? In the case of a molecule of benzene, for example, do we not 
conceive a system of many centripetal forces whose resultant is 
zero ? Any such striking analogy betw’-een the planetar}^ system 
and the molecular microcosm is perhaps equally applicable to the 
difficulties of studr' of these two extremes. 

General chemistry and especiall}' analytical cheiiiistry have 
rendered inestimable serxdces to society far exceeding any aiiticipa- 
tions formed when these sciences were still in their infanc^L For 
some years the study of solutions, thanks to Arrhenius' theory of 
electroridic dissociation of molecules, has given rise to a new braiicli 
of cliemista^ wdiicli consists in measuring the H-ion concentration 
of these solutions. This new branch of science has undergone great 
extendons in Geriiiaiiy, Denmark and especially in America. 

In the New World, wffiere practical realisation of discoveries 
and inventions is effected much more quickly than elsewffiere, the 
determination of Hj'-drogen ion concentration constitutes a very con- 
venient and srery precise means either' for preparing media of microbe 
culture, or for controlling or estimating various industrial solutions. 
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Hjrdrionometrj' can also give valuable indications to agricul- 
ture. An account vrili liere be given of the result of research, the 
agrochemical deductions dra^m from them, and of a new hydrio- 
nometric method. 

A number of works exist in English on this subject, but there is 
little in French, either original or translated. Eeaving the literature 
aside, some considerations of a theoretical and technical kind may be 
reviewed. 


A. — Theoreticai, consedeeations. 


According to Arrhenius’ theory, salts in aqueous solution are 
more or less completely dissociated into ions. Acids are salts of 
h3^drogen and bases are salts of hydroxyl. 

A solution of a weak acid HA, contains “ active ” H and 
A ions, and “potential” ions contained in the non-dissodated 
mass H A. The state of eqtrilibrium between H and A on one side 
and H A on the other is expressed by the equation 


(H -*-) (A- ) 
(HA) “ 


= Ka 


(i) 


where Ka is the constant of dissodation and indicates the 
strength of an acid; (H"^), (A~), (HA) iadicate simply the concentra- 
tions of the ions H, A, and of H A during equilibrium. If this 
add is titrated by a base, the equilibrium is constantly broken and 
re-established, until the H ions are completely exhausted as 
shown by the indicator. WMe addimetry has the object of meas- 
uring the “ normality ”, that is to say the total amount of the " ac- 
tive ” and “ potential ” H of an acid, hydrionometry on the other 
hand only measures the “ intensity ” of an add, that is to say the 
“ active ” H ions of the solution. Hence we must distinguish be- 
tween the factor of “ quantity" ” of an add and that of the " in- 
tensity ” of the same add. 

Every solution, whether acid, neutral or alkaline, contains H 
and O H ions ; the reaction is neutral if (H'*') = io~^ at 22P C. in 
gramme ions per litre, acid if (H'*') > io~^ at 22° C. in gramme ions per 
litre, alkaline if (H"*") < io~’' at 22 ° C. ia ions gramme per litre. 

Water though very sHghtly dissodated contains about one 
gramme molecule of H and O H ions per ten million litres. 
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In ptire water (H’^) = (O H"”) which enables ns to write 


(H . OH) 


( 2 ) 


(H . O H) being practically constant, 

(H+)== = Ke. (H . OH) = K^, and 
(H'^) = V ^ = i.oo6 X io~^ or io~^ 


whence = lo '+ = (H'*') • (OH )• 

N 

If in a base (OH ) = that is to say lo (H"^) will eqnal : 

100 

IQ— U 

(H+) = = 

10 


Chemists seldom exceed dilutions - — of acids 'or bases, everi?' 

lOO 

interval included between io“~® and escapes acidimetry and 

alkaliiaetry. 

In practice (H"*") is expressed as a function of 


log 



I 

Ea 


*4“ log 





a formula derived by the algebraic development of equation (i) and 
where a indicates the percentage of dissociation of (H A) . The 
notation pH was introduced by Sorensen and represents the 

comtnon logarithm - „ 

(H+) 

pH varies inversely with the H ion concentration. 

(H+) pH 
10"^ o 

10“"^ I 
lO”^ 2 


14 
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The b'uffe-r action, — Tins is the resistance offered b}- a solu- 
tion to change of its pH by addition or loss of an acid or a base. 
THs resistance varies -witli the solution as well as vfftli the base or 
acid added to it. 

Determination of pH. — Two principal liietnods are distingiiislied, 
namety, the electrometric method and the colorimetric method. The 
fotiiier gives accurate results, but it is more diiScult to effect. 

The colorimetric method, slightly less exact than the former 
(maximum error pH 0.3), can however fully satisf}" ordinal}^ requi- 
rements, that is, of course, if the necessarr' precision is observed. 
It is based on the fact that each indicator has its OAvn zone of change 
comprised between pH o and pH 14. This zone of change, relatively 
narrow, is characteristic for each indicator. Thus phenolphtha- 
lein changes at p H 8.3 and gives a salt completely dissociated at 
pH 10. 0, ouing to its neutralisation. The zone of change of this 
w^eafc acid (phenolphthalein) is therefore comprised between 8.3 
and lo.o. 

An indicator is a weak acid or base and consequently feebhrionis- 
ed. Its neutralisation gives rise to a neutral salt' which is then strongly 
dissociated and radiates two kinds of Hght : that w'Mch results 
from absorption is coloured and comes from the interior of the solu- 
tion, the other, on the contrary, is reflected by the surface of the 
solution and is generalli* white light (Ostwaxd). The shades of 
a colorimetric scale are due to relatively small differences in the ww’e 
lengths of the reflected light. 

Measurement bi" titration only makes use of the extreme colours 
of the zone, while hydrionometiwq by means of type solutions w^hose 
pH is previously determined, fixes and utilises the intermediate 
stages. 

B. — TeCHNICAE CONSrOBRATIONS. 

Type solutions, — The greatest precautions must be taken in 
their preparation. .THs is how- Clark and type solutions 

should be prepared : — 

M M 

Phthalate — . Dry at 1150 C. KHCgH^O^ — . 40.836 gr. per 1 . 

5 5 

M 

KCl — . RecrystalHse 3 • or 4 times and , dry the crystals for 
5 

two days at i2o«C. 
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M 

KH. ?0,, - -- . Recrystallise at least 3 times in distilled water 

5 

and dry at 115® C. to constant weight. 

M 

BO 3 — . Recrystallise several times in distilled water and dry 

ill a dessicator with CaCl^. 

M 

Na OH — . Boil distilled w’ater in an Erleiimever vessel to 

5 

drive off the CO^, cool, add sufficient ethylic ether to form a layer 
4 or 5 cm. thick and throw in carefully some metallic Na cut up 
into small pieces. The Na O H which is formed at the expense 
of traces of water contained in the ether, passes slowly through the 
la3^er of ether and is thus kept from carbonisation. Siphon and di- 
M 

lute quickly* to — . 



. Distill HCl to 20 % 


and dilute the distillate to 


M 

5 


The tables below show how hy mixing these solutions it is pos-* 
sible to obtain a whole series of standards. 


M M 

-- KHCjHp^ 4- — NaOH (at 20° C.) 
5 5 


..o 50 

C.C. 

M 

KHC8K4O4 -f 

0.40 cc. 

M 

5 

NaOH 

— BEute 

to 200 

4-2 

» 


il 

3.70 

» 

,» 



4.4 

:» 


» 

5.70 



» 

» 

4.6 


'* 

» 

12,15 


» 

3 


4.5 

9 

w 


17.20 ' 

a 

3 

3 

« 

5.0 

3 

s 

» 

23.85 

» 

3 

a 

a 

5‘2 

* 

* 


29.95 


» 


t 

5.4 




35.45 


» 

» 

s 

5-6 

* 

3 

•» 

39.85 


» 

» 

tt 

5.8 


$ 


43*00 

s 



n 

6.0 

» 

» 

■» 

45.45 


a , 

» 

a ^ 

6.2 

» 



47.00 


'a 


» 
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KH,PO^ + NaOH 


M . M 

pH = 5.8 50 c.c. KH^P04-|- 3 - 7 - C.C. NaO H Dilute £0 200 c.c. 

5 5 


6.0 

3 3 ) 

5.70 !■ 

3 

y .m 

6,2 

» a :> 

8.60 li 

B 

jt 3 

6.4 

!j J> 3 

12,60 ■ 

n 

‘.i ‘ji: 

6.6 

» a 

17. So j> 

<t 

» It 

6.8 

;i 59 i> 

23-65 - 

a> 

If it 

7.0 

li 3 'ft 

29.63 « 

St 

3 * 

7.2 

S 3 1) 

35.00 

» 

St rt 

7.4 

It j) tt 

39.50 -■ 

» 

'4 » 

7.6 

u ,> 

42. So :» 

i) 

It it 

7.6 

1 » 

45.20 » 

» 

» » 

8.0 

B » .) 

46,80 'J 

9 

It » 


H3BO3 

+ HCE + NaOH 



M M 




.8 50 c.c. 

H3BO3 

KCl 2.61 C.C. 

NaOH- 

— Biiiite to 200 


5 5 

5 



8.0 3 

» 

3.97 

% 

» u 

S.2 

3 » 

5.90 -i- 


» ft 

8.4 

» 3 

8.30 -9 

» 

» 

8.6 « 

» 

12.00 » 

5 ) 

» a 

8.8 . 


16.30 9 

A 

» 

9.0 

» » 

21.30 » 

» 

3 1, 

9.2 » 

M It 

26.70 » 

» 

» 'm 

9.4 

19 » 

32.00 


» H 

9.6 

» » 

36.85 « 

V 

It 3 

9.8 » 

» » 

40.90 « 

}> 

■ti )» 

[0.0 

1* 9 

43.90 » 

9 

» » 


Ceark and Lub's indicators. 


Zones of ciiange Conceatrations 

3.4 - 4.6 Bromplieiiol blue 0.04 % 

4.4 - 6.0 Methyl red 0.02 % 

6,0 - 7.6 Bromotliymol blue 0.04 % 

6.4 -« 7.0 Bromocresoi pixrple , . 0.04 % 

6.6 - 8.2 Phenol red 0.04 % 

7.2 - 8.8 Cresol red . 0.04 % 

8.2 - 9.8 Thymol bine . . . . . 0.04 % 


Tesi tubes. — In order tliat tlie resnlts may' be as precise as 
possible, tubes of white glass sbotild be nsed of tmiform tMckness 
and 'diameter, otherwise there is risk of comparing the solntions under 
conditioiis of vaiying tMckness wMch would be a cause of error. 
With tHs object we have instituted a practical and precise “ so- 
ienometrical ” (i) process. The apparatus required consists of a 


(I) From the Greek solene =» ttibe. 
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graduated test tube of 100 c.c. and a drop measitte. The test tube 
is filled to So c,c. and the tube to be examined is plunged into it so 
that the bottom of the tube is level with the 50 mark of the test 
tube. 

The ie\^el of the water then reaches a certain height above the^ 
90 niaik. The tube withdrawn takes away a little water which is 
restored by means of the drop measure. 

Out of 300 tubes tested about 30 caused the water to rise to 
the 95 mark and 20 to the 94 mark. 

It is evident how much the tubes differ one from another. The 
test tube to contain the earth filtrate should be of the same capa- 
city?' as the scale tubes. 

FiltraMon. — The theoretical and practical details will be found 
in all books on analydiical chemistry. 

The filtration of clay^ soils is not alway^s very* easy''. The fine 
particles of colloidal clay^ easily' pass through ordinary filter pa- 
per, Filtration on a double filter or by^ decanting oiily^ aggravates 
this difficulty^ We have alway-s obtained very" clear filtrates by 
rapid agitation of 10 gr. of soil with 50 c.c. of distilled water, then 
pouring the w'hole quickly', but adroitly", on to a folded filter 
paper. 

In this way" the pores of the paper rapidly" contract. The par- 
ticles wffiich are deposited on the filter paper itself also play an appre- 
ciable part in clarifying the filtrate. The first filtrates will be tur- 
bid, and should be collected in a vessel specially" prepared. A dozen 
filtratioiis can thus be accomplished in 20 minutes. 

C. — RnsuMs. 

I. Action of manures on the pH of the soil — For this research 
thoroughly" prepared ground has been available : the experimental 
plots of Prof. JoiiRNUn of the Gembloux Agricultural Institute. We 
took a first sample from them during very" cold weather, a factor un- 
favourable to bacterial activity". Although these plots are of the 
same geological formation and are subject to the same surrounding 
influence, the different distribution of manures in the various plots 
has resulted in' a special ionic character for each plot where for 
more than 10 years the same kind of manure and the same doses 
have been applied for the production of the same crop. 
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Table I. — Species grown : — Kidney lean. 


Plots 


pH 

I. 

Witlioiit maniiring 



ii Ton k. Xa NOa , . . . 


2. 

^ 500 k. Superpliospliate 

[ 7.00 

j" 

100 k. NaXOo . . . . 

i 300 k. K:S04 . . . . 

: 7.30 

4. 

i 500 k. Superphosphate 
^ 500 k e:-^so4 • • • • 

7.20 

5. 

^ 100 k. NaN03 

With 500 k. Superpliospliate 
^ 300 k. K2SO4, .... 

1 

i 

2. Efect of aerobic micro-organisms on the -pH of the soil. — As 
might be expected the influence of manures on the (H"*") of the soil 
is therefore certain. Will it not also modify'" the bacterial condition ? 
Biogenic factors are necessary’ to the higher plants in the same man- 
ner as to bacteria, and it is knomti experimentallj- at the present 


time that maniii'es have an influence on these lower organisms. We 
shall see that the latter in turn influence the pH. 

The same samples of soil subjected to a temperature of 26® C. 
for 48 hours, vith a constant relative humidity, altered pH in very 
sensible proportion. 


Table II. 


Plots 


Initial pH 

Pinal pH 

Difference 

Yield per are 

I. 

Complete maiitiring . . . 

. . 7.15 

6.60 

0*55 

25.833 Kgs 

2. 

■Without nitrogen . . . 

. . 7.20 

6,50 

0.70 

30-833 

3” 

Without P3O5 ..... 

. . 7.30 

6.90 

0.40 

24.166 :> 

4. 

Without K2O 

. . 7.00 

6.90 

o.io 

15-833 » 

5. 

Without manure . . . 

• • 7.45 

7.10 

0.35 

23.333 " 


(The species grown -was the Kidney bean. The last column 
shows the }delds per are of the ligneous matter of the Kidney bean)« 
What is most striking is the parallelism of variation of the ^delds 
and that of pH, the numerical importance of which for each plot 
measures the bacterial activity of the latter. The ^yield of a soil 
therefore depends on its richness in aerobic micro-organisms. 

The soil is not merely a mixture of humus and mineral substan- 
ces, but also pre-eminently ^ a living medium. 
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Tile relative acidiScation of all tiie plots should also be noted, 
due., HO doubt, to respirator}' loss by the aerobic irdcrO'-organisiiis. 


Tile taking of anotiier sample on a very sunny warm day lias 
given the following resnits : — 


Tabib III. 
Kidney bean. 


Plots 


Iritiai pH 

Flaal pH 

Yield per are 

t, 

Complete mamarmg 

. . . 6.6 

6.50 

25.833 Kgs 

2. 

Without nitrogea ...... 

... 6.5 

6.25 

30.833 3 

3. 

Without PcOs 

, . . 6.S 

6.80 

24.166 S 

4. 

Without K2O 

. . . 7.o_ 

6.90 

15.833 » 

S- 

Without manure 

. . . 7.i‘ 

6.60 

23-333 » 


Tablb IV. 
Potatoes. 


I. Complete imnuring 


6,6 (InitialpH) 


Witliont aitrogen 


i 500 k. Superphosphate 
i 300 k. K2SO4 .... 


6.5 


3. W'itliout Pa05 


^ 400 k. NaNO^ 
^ 300 k. X::S04 


6.8 


4. IVitlioiit K2O 


^ 400 fc. NaN03 . . . . 
/ 500 k. Superphosphate 


6.9 


5. Without niamire 


7,25 


Here the influence of solar heat on the 'pH of the soil by the 
agency of micro-organisms is manifest, giving results practically 
identical with those which have been obtained with art,ificial heat- 
ing in the course of our experiments, an identity which shows the 
practical importance of the laboratory w^ork done. 

The figures of final pH in Table III were obtained after 'incu- 
bation of 60 hours under a temperature of 32® C, The new variations 
are smaller, but in the same sense as those of Table II; 
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The relative siiiaUness of these variations is due to the difference 
of teiaperatiire on the days on which the samples were taken. 

The acidifying action of the aerobic organisms is again confirmed. 

The plot withotit nitrogen w^as most acidified, which agrees 
with Plummer’s results. (The NalSFO^ indirectly hasifies the soil by 
the generated. Since the NaNO^ is the only basifying 

manure, except lime, it is fully intelligible that its favourable effect 
should be so manifest on the crops). 

3. Effect of anaerobic micro-organisms on the pH. of the soil. — 
If badty aerated and vv^ater-logged soils are especially rich in strictly 
anaerobic inicro-organisiiis, this should not be the case with healthy, 
weB aerated soils ’where the anaerobic flora should property 
consist mainly" of potential anaerobes, and to a secondary extent, 
of anaerobes in the strict sense. Apart from this hypothesis which 
is the logical one w^-e should find a difficulty in interpreting the 
figures obtained which are grouped in the following table. 


Table V. 


plots Initiai pH Pinal pK Difeieace Yield per are 

Complete mantiring 6.55 6.S5 0.30 25.S33 S.gs 

W'itiioiit nitrogeB 6.50 0.70 o.zo 30-833 » 

Without P2O3 6.60 6.95 C.35 24.166 j» 

Without K-zO 6.70 7.10 0.40 15.S33, .'j 

Without rnauute 6.80 7.05 0.25 23.333 '> 


While badly aerated soils have a distinctly acid reaction, sound 
soils the aeration of which has been completel3^ destro^'ed for 48 
hours under a, temperature of 230C. show a perceptible decrease of ' 
their aciditj^ or even have become alkaline. 

The reaction of the soil is therefore subjected to the action in 
opposite directions of two forces of n3icro~orga,nic origin. If one of 
these two forces happens to be entirely lacking, the action of the 
other will in the course of time markedly change the reaction of the 
soil so as to hinder all normal vital development. In sound soils, 
owing to the antagonistic action of these two forces, the reaction 
oscillates to left and right like the. point of, the hand of a self re- 
gistering .barometer. , 

4. Relation between the two categories of micw-otganisms and the 
yields, — Two methods are in use for evaluating a soil from an agri-, 
cultural point of view: — chemical analysis and physiological analysis. 
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Tlie former is a rapid metliod, 'but by itself onty gives very 
siigiit indications, while the latter is more efficient, but only gives 
lesnits after the lapse of mtich time. 

Our investigations enable us to discover a new process which w^e 
will call “biological''. The following comparative table brings 
out our starting point. 


TabIvB VI. 

riots 


2. No nitrogen .... 

I. Complete manuring 

3. No F2O5 .... 

5. No manure . . . 

4. No K2O . . . , 

It is seen that in iioiiiial conditions the yields are proportional 
to the' richness in the aerobic bacteria of the soil, and inverse^' pro- 
portional to the richness in anaerobic bacteria, and in a more ge- 
neral way : — 

The feriility of a soil is directly proportional to its aerobic bacterial 
activity and inversely proportional to its anaerobic bacterial activity. 
This is readily admitted if it is realised that a soil must be- 
come enriched in anaerobic bacteria according as it loses its phys- 
ical properties favourable to plants (good aeration due to ' a lumpy 
character of soil, for example).. The investigation of several cate- 
gories of soils (clay, sand, sandy-cla3^, humus, etc.) of different 
^ qualities, malces it possible to draw up tables which will give directly 
the degree of fertility of the soil examined, 

D. — Stagonombtry : — new process eor determining pH. 

The utility’' of the extension of hydrionometric research has 
led us to seek for a less cumbrous method at least as precise as the 
ordinar^^ colorimetric method w^hicli required considerable prepara- 
tion and apparatus and in which moreover the shades of the scale 
become paler tinder the action of light, leading' to errors. 

When I cub. centimetre filtrate is treated with an appropriate 


Yields per ate 

Aerobic 

Anaerobic 

— 

bacterial 

bacterial 


activity 

activity 

i i 

, (Table II) 

^ (Table V) 

■ 1 3 ' 5 -S 33 Kgs. 

j 

1 0-70 

1 

! 1 25-S33 >' 

1 °-55 1 

^ } 0.30 ' 

i j 24.166 » 

1 0.40 , 

’ 1 0.35 

i ! 23-333 ” 

0-35 

1 0.25 

|j 15-833 » 

j O.IO 

I 0.40 
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indicator, a change in colouring results of which the degree of trans- 
forniation measures the H ion concentration. 

This degree of transformation is rapidly determined by adding 
drop by drop an alkaline reagent to i cubic centimetre of t3^pe 
solution of known pH. The number of drops added to get the same 
coloration as the soil filtrate, to which an equal cjuantity of the in- 
dicator has been added, measures the (H"^) of the soil solution, concentra- 
tion being read on the cun’e w'hich corresponds to the indicator used 
The “ alkaline reagent '' and the known. pH are prepared commencing 
v/ith Ceark; and Tubs' stock solutions. The indicators are thus 
the same, but diluted to o.oi %, wdich enables i drop of the indi- 
cator to be added for 5 drops of alkaline reagent ", 20 drops of the 
drop measure used equalling i cc. of the alkaline reagent. 

The ''alkaline reagent ” is composed of : — 

M 

50 of KCl — 

5 

M 

50 of H3BO, — 

5 

ivi 

43.9 of NaOH dd , 

5 

The solution of knowm pH is the Ceark and Tubs’ type solution 
pH 5.S, no soils treated by us having given a stronger acidity than pH 
6.2. The vessels in which the colorimetric (or stagononietric) .(x) tests 
are made, consist of at least two small pure white porcelain basins. 
The covers of small crucibles upside down 
are verx^ suitable for the purpose.' 

Into the first is put one cubic cen- 
timetre of veiy' clear soil filtrate and 4 
drops of the appropriate indicator. Into 
the second, in its turn, i c.c, of the solu- 
tion of pH 5.8, 4 drops of the same indic- 
ator, and drop by drop " alkaline reagent '' jtxg. 41 . — vessel 
until perfect identit}’' of coloration is for stagonometric tests, 
reached. 

Note that one additional drop of the same indicator per 5 drops 
of “ alkaline reagent " is required to maintain approximately con- 

(i| 'Btom the Greek stagon =« drop. 

5 — « diK ' , 
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stant the relation between the quantity of indicator added and tbe 
volume of the liquid affected. 



Eig, 42. Fig, 43. 

Hienol Red (6.S to 8.6) Curve Bromotlaymol Blue (6. to 7.6) Curve 


A curve can be drawn for each indicator. The method can be 
adapted to cover the whole pH scale. 

EXiE Aghnides, 

AgHc, Engineer^, Aihem^ Greses, 
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GRAPHIC REPRESENTATION OF THE KOPEGRY SOIL 
GLASSIFICATION SCHEME FOR TECHNICAL PURPOSES. 

lug. J. SPiRHAmi, ptiblislied in the Janiiar}^ nninber, 1925, of 
this Review a '' grapHc aid ” to tbe Kopecky' soil classification 
scale. Tbe same reasons 'wMcb caused Ing, Spirhanzi. to reduce 
tbe Kopecky' scales to a more synoptical form led me to find 
tbe following method (exhibited at tbe Exhibition of tbe Fourtb 
International Soil Science Congress at Rome). 

Tbe form of tbe circle was chosen partly on account of easier sur- 
vey, but also in order to be able at tbe same time to inscribe a drain 
distance cuiw’e 

For it is in tbe first instance tbe question of tbe distance between 
tbe drains which the agricultural engineer wfisbes to have answ^ered. 

We have not yet any scientifically based larv on tbe interdepend- 
ence of drain distance and drain depth. We only know that water 
drains less easily through heavy soil than through more permeable 
soil, and it follows from this that in the latter case a greater distance 
apart is permissible than in the former. 

As regards the choice of the distance apart of the drains the 
expert was dependent on his experience. 

It is a great service on the part of Kopecky to have brought Ms 
'' experience in regard to drain-distance into mathematical correla- 
tion with the mechanical composition of the soil. The expert 
is thus enabled to determine the drain-distance on the available 
basis of the composition of the soil.- Fausbr and Gahs have calculated 
the results of Kopecky for the climatic conditions of Wiirtemberg. 
But in these data of Fausek there were principles derived from ex- 
perience. By experiment KruOER gave to these principles a scien- 
tific basis, which confirmed the accuracy of Kopecky’s observations. 
(Kruger, Int. Mtt. f. Bodenkunde, Vol. XI, pp. 105-110, Berlin, 
1921). 

I have now brought the soil classification scheme of Kopecky to 
a system of sectors of a circle. The circumference of the circle is 
divided into 80 parts, for the percentage content of fraction I 
(diameter less than o.oi mm). On the radius the proportion of 
fraction II is drawn to contents of 40 %. The sectors so formed 
represent the types of soil. 
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Kopecky's, experience for otir climate, according to the com- 
position of the soil, with a drain depth of 1.30 m,, distances of 8-24 
m. have proved correct. 

The direct reading, which corresponds to the distance suitable 
to th.e mechanical composition of the soil deteniiixied by analysis, 
can be taken from the graph without compasses or any other aid, 
direct on the inscribed drain distance curve ’b 

It is of course natural that the measurement of the distance, 
based on the mechanical composition of the soil, may undergo certain 
alterations due to local circumstances (sloping land, lime and iron 
contents). But the basis of the determination of the drain distance 
can here be formed in accordance with mathematical view points, 
and estimation, with its subjective errors, is avoided. This deter- 
mination is only valid, of course, on the hypothesis, which indeed 
can seldom occur, that the soil' is of uniform quality to a depth of 
1.3 ^m. throughout. 

In general we shall have to ' deal with different layers of soil. 
Each of these la3"ers would, however, require a different drain distance. 
Dr. Beauth, Eemberg (comp. Friedrich, Wasserbau, Vol. I, p. 340) 
gives a graphic method of determining the correct', distance with 
layers of different permeability. ■ The' process corresponds approxim- 
ately to the penetration of a ra^"' through different media, it being 
sumed that ideal w’-ater'' moves in a similar manner in the 
ground. 

The results obtained, in any case, agree pretty well with experience 
.with regard to the correctly measured dike distance, so that this 
method can be considered as practicable. 

' , With my curves, with only two different larders, the corresponding- 
distance can be read off, without any measuring or dramdng (such as 
Beaijth gives). 

For instance, the upper layer is sand (50 cm.) ; the corresponding 
dike distance for sand would be 20 m. ; the lower layer is clay (80 
cm.); the corresponding dike distance 8 m. 

The determination now- takes place in the following manner : 
,we only requi,re to look for the intersecting point of the curve with 
a connecting ray which indicates the corresponding thickness of a 
layer: e. g. 50 cm. sand, or 80 cm. of cla3^ The perpendicular 
'on .the abscissa axis gives direct the corresponding drain distance ; 
in the above example 12.70 m., therefore 13 m. The same applies with 
other layers combinations. ' 




Explanation at 

Braatiefe 1,30 m. 

von KomgxoSvSe I (Absclilamnibare 
TelJe). miter o.oi mm. 

Ssjid 

Ijdim 

I — 10 — 45 
H iiber 20 % 

I -f II iiber 45 % 

Sandiger lydim I + II iiber 45 % : 2 V iiber 
20 % 

Feinsandiger lydim I -f- il fiber 45 % 

III 4 - IV fiber 30 %. 

Toniger I^elimboden 
Tonig-Ielimiger Boden 

Ante!! von KomgrSsse II (0.01-0,05 mm.) 
Xoniger Boden 

Streager Tonboden od. I^etten 
Scliwachlelimiger Sand 
lyehmiger Sand 
DraneiieiitferTimig in Metern 
Tonig lehmiger Sandboden 
Sandiger tonig-lebimger Bodem 
'Toniger Boden mit Sand 
Xonfooden 

Schwacbtoniger Sand 
Tonig lebmig^ Sand 

'Toniger .Sandboden ^ ■ 

Sandtoaiger Boden ■ . ' ' 


diagram. 

Drainage depth 1.30 ni. 

Proportion of particles of type I (part cap* 
able of decantation) of diameter less than 
O.OI ram. 

Sand. 

Toam. 

Type I == 10-45. 

Type n over 20 %. 

I -i- II over 43 %. 

Sandv loam I -f- II over 45 % : IV over 
20% 

Fine sandy Toam I -}- II over 45 % HI 4 * 
IV ov'er'30%. 

Clayey Toam soil. 

Clay loamy soil. 

Proportion of particles' of Tsrpe II (diameter 
of from 0,01-0.03 mm.) ■ 

Clayey Soil. 

Heavy Clay Soil, 

Sand slightly loamy. 

Toamy sand. 

Drain distance in metres. 

Clay loamy sandy soil, 
toidy day loamy soil. 

Clayey soil with sand. 

Clay soil.. 

Slightly clayey sand, 
day-loamy sand.' 

Qayery ''sa.ndy soil,. 

Sandy, day soil. 
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111 case we have to deal with several different la3/-ers, we first 
proceed to determine graphically (after Bi^auth) the drain distance of 
the two lower layers, and then simpty apply the ascertained value in 
the sense of the above explanation, as though we had to deal with a 
nnifonnly composed layer. 



FiC. 45, — Diagram (or ^ graphs) for the determiiiation of the drain distaiace 
in layers of soil with varying permeability. 


Explanation of the text. 


Draotiefe 

Di&ioitfemtJiig 

Sonde 

Beispidsonde 

Die tiefer liegende Schicht ist jeweils links 
gezeidmet. 

Die DataHelen, beziehen sidi anf eiiie Ober- 
schidite von Sand 

Z, B. fJntersdi. Ton 80 cm. ( E == 8 m.) 

Obersch. Sand 50 cm. (E == 20 m.) 

RicMige StrangentfefmingE — 12.70 — 13 m. 

bezogen anf sdiwaditonigen Sand ■ 

bezogen anf Eehinboden 

Machtigkeit d. nnterliegenden Schicht Ton 

Obersdiiciit Sand Ton 

Oberschicht schwachtoniger Sand 

Oberschidtit Eehm. 


Drainage depth. 

Drain distance, 
sounding or probing, 
sample probing, 

the lower layer is always shown on the left. 

The parallels i-efer to an upper layer of sand, 

e. g. bower layer day So cm. drain dist- 
ance 8 m. 

Upper layar sand 50 cm. drain distance 20 m. 
Perpendicular distance E — 12.70 i. e. 13 m, 
Referring to slightly dayey sand. 

Referring to loamy soil. 

Thickness of day substratum. 

Upper stratum of sand. 

Upper stratum of slightly dayey sand. 
Upper stratum loam. 
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Fig. 46. — Diagrams for the detemiination of the drain distances 
in layers of soils of varying permeability. 

Explanation. 


Feinsandiger Eehm 
Sand 

Schwachtoniger Sand 
Eehmiger Sand 
I.ehm 

Branoitfemtmg in Metem 
Die tielerliegende Schicht ist immer links, 
" Oberschidat rechts gez. 

Die riditige Dr&ientfenmng ist ans dem 
Sdinittpmkt der VeibindnngstraMen auf 
der Parabd zn entnehmen. 


Fine sandy loam. 

Sand. 

Slightly clayey sand. 

Doamy sand. 

Eoam. 

Drain distances in metres. 

The deeper layer is always shown on the left, 
the tipper stratum to the right. 

The right distance between the drains is to 
foe inferred from the point of inteisecticai. 
of the connecting rays on the laiabola. 


Of course, there' might still be mentioned the very difficult point 
whether, in such cases where la3^ers occur which are permeable with 
difficulty, to a small depth e. g. clay or loam, we could maintain a 
drain depth of 1.30 m. In general, the tendency to-day, in such cases, 
is to reduce the drain depth. 

E. G. Doeredd, 

Prague. 
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INYESTIGATIONS INTO THE RESISTANCE OF SANDY 
SOILS TO WETTINa 

Tile water coiiduction of a soil is infitieaced in a Mgli degree 
by tlie ease of wetting of the soil particles. Even though in 
general no great differences are to be observed in the susceptibility 
of the soils to moisture, yet it can often be noticed, especially with 
loosely laid dusty soils, that after long drainage they only absorb 
water r\dth difRctilty. This fact, howwer, is in no way confined to 
dusty soils (amongst these, in this sense, niiist also be counted pow- 
der3^ peat, "'dust mould'* and road dust) (i). Even on light- 
mould sandy soils, as Ramann {2) has already mentioned, collections 
of water can occasional^ be found in small depressions many hours 
after rain, whilst the sand lying underneath is still powder dry. . Re- 
• cently Bitngert (3) has thoroughly observed, and described this, fact. 

As to the reasons for this “ resistance to wetting " (4) of the soil, 
various . theories have been advanced. Originally it was assumed 
that the non-susceptibility to moisture of drained peat or mould 
particles was caused by a coating of resinous or wax-like matter (5), 
and RAMAJsnsr (6) also traces back the high moisture-resistance to the 
like substances. '' Once drained, these impervious substances coat 
the soil particles, and offer strong resistance to their saturation ", 
This assumption is controverted on other sides, especially b}^ Ehreh- 
BKRO (7), in conjunction with Pijchnbr (8) and EuKischer (9). 

These authors assign, as a reason for the difficulty of absorbing 
moisture by dry soil particles, in particular dried humous material, 
that these have a great capacity for absorbing air, a less capacity 
for absorbing water or moisture, and are protected from the moisture 
by this absorbed air covering (10). As a further factor, these in- 
vestigators adduce the fact that the air in the capillary spaces 
of the ‘soil prevents the penetration of water. One of the authors 
has already shown that in addition, to all these factors there are 
still others, for example the condition of the organic matter 
to be tahen into account in judging the ease for absorbing 
moisture (ii). "'Soils with . preponderance of acid humus become 
moist even when only air dried, with disproportionately greater 
difficulty, and slowness than so called sweet humus soils with an 
equal percentage of organic matter”. 

'On the occasion of other investigations our attention was drawn 
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to a soil with extraordinarily poor moisture-absorbing capacity^ and 
its resistance to wetting could not be explained in any of the above 
ways. It was a fairly coarse diluvial sand with little humus from the 
Chorin high forest, on which acacias did not thrive. The sand, under 
a very thin layer of humus after long rainfall, and the thawing 
away of a fall of snow about 5 cm. deep, contained only 0.63 % of 
water. Placed in w-ater, its moisture resistance showed itself in the 
fact that after 24 hours th ewater could be poured off from the 
unaltered diy soil. A superficial film of w'ater clinging to the sand 
broke up on being touclied. The difiicult absorption of water w^as 
still more clearly recognisable by the fact that a considerable part 
of the sand remained floating on the surface of the water, and could 
be made to sink neither br* shaking nor by stirring. These floating 
portions, however, were in no way composed of the finest fractions 
of the soil, nor of organic constituent parts. Obserr'ation under the 
microscope showed that grains of quartz predominated, mixed with 
small grains of felspar or the like, and ver3- small particles of mould. 
There were also throughout grains of considerable size. A few 
samples, which had remained floating for about 250 hours, rvere 
measured on an oaken ocular micrometer. Out of about 350 
grains ; 


61 

grains, about 17 %, had a diameter 

of about 0.02 


mm. 

35 

10 % 

0.05- 

-0.08 

mm. 

117 

0 / 

2 ^ /O 

O.I 


mm. 

89 

25 % 

0.2 


mm. 

37 

10 % 

0.3 


mm. 

14 

4 % 

0,4 


mm. 

5 

2 % 

0.5 


mm. 

2 

0.6 % 

0.6 


mm. 

I 

large grain, length about 1.6 mm.. 

widtli about 

0.6 

mm. 


The measurements must in no way be claimed as being of special 
exactitude as regards the actual sizes of the grains of sand, or as an 
exact selection of average samples. They show, however, plainly 
enough that about 55 % of the floating grains have the considerable 
size of o.i to 0.2 mm., that a large proportion are still larger whilst 
particles below 0.02 mm. diam. are practically absent. 

Similar estimates were applied to a whole series of other samples. 



314 


IN'I^EiysrATlON-AI/ ASSOCIATIONS 


It is obvious that the moisture resistance of grains of this size 
cannot be due to absorbed, air coverings, wMch in the case of the 
finest dust no doubt play a part (12), nor to the air retained in the 
capillaiy spaces, nor to my coating of resinous or wax 4 il^e substan- 
ces (13). Acid liunius, difficult to wet, |)robably does 110 enter 
into the question. The humus content of the sands determined 
as loss on ignition amounted to 1,17 % and the acidity of the soil 
was ill no way liigh. 

There w-as found : 

Exchange-acidity according to Daikuhara : 4.8 ccm.n/io NaOH 
to 100 gin. soil. 

Hydrolytic acidity : 21.2 ccin. n/io NaOH to 100 gm. soil. 

We now tried, by increasing the vapour pressure, to make the 
soil capable of absorbing moisture. For This purpose a sample 
of air dried soil was kept for 36 hours over water in a vacuum 
dessicator. At the same time other^ samples were allowed to stand 
over different concentrations of sulphuric acid, so that an idea could 
be formed of the hygroscopicity of ' the sand. The ' determination 
of the water contents of the samples treated' in this way gave the 
following values (14). 


Conteats 



H2SO4 % 


H3O 

10 i 20 
; 

30 1 40 ■ 50 1 60 ! 70 ‘ So 
’•’ill 

90 1 100 

of tiie dessiccator 

HcO content of 
the soil in % . . . 

0.9S 

0.62 ' 0.35 

1 0.26 1 O.IO i 0.03 j O.OI j 0 1 0 1 

! 

i 

0 1 0 


None of the samples showed any difference as regards their 
capacity for wetting. 

On the contraiy, moistening at once occurred when a few drops 
of ammoniac were added to the water. 

Treatment of dry soil with gaseous ammonia had a similax 
result. Ainnionia gas, obtained by heating a strong solution, was 
cooled in a spherical cooler directed dowmwards, the water condensed 
in a receiver previously dried being collected. The gas was further 
dried ' in , large drying tower having layers of carbonate of lime, 
and then conducted at a measured rate (about 3-4- bubbles per second) 
over the soil, spread out in a wide glass pipe. After being conducted 
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over for half an hour the superfluous ammonia was remox'ed b}’ 
drawing through air for 20 minutes. After that the soil was at 
once susceptible to whetting. It did not lose tliis property after 
it had been exposed to the air for 24 hours in a thin la3^er. 

The objection might be raised that it wms originally the absorb- 
ed air films w^hich protected the grains of sand from moisture, and 
that the action of the aminoniac caused the air filras, as a result of a 
greater absorption power of the grains of sand for amiiionia to be 
driven out and replaced b^^ ammonia. The moistening w'oiild then 
be attributed to the very great solubility of the ammonia gas in w^a- 
ter. This objection will, hoivever, fall to the ground, as the soil 
also, became moistened in w’-ater containing a little Na.C03. We 
tried hou^ever vdiether the moistening of the soil might not be at- 
tained by the action of other gases but the gases used us, carbon 
dioxide and sulphur dioxide, in no way altered the moisture resist- 
ance of the soil, in spite of the great solubility, especially of the sul- 
phur dioxide, in wnter. 

We now follow^ed the moistening process of the soil in water and 
in dilute ammonia under the microscope. Even though an exact 
picture could not be obtained, as wdth the necessarily considerable 
enlargement onh.'- a ver^'- small part of the surface of a grain could be 
closely observed, yet we received an impression as though the grains 
of sand were covered over by a thin, brownish skin, which quicldy 
dissolve in dilute ammonia, and after that allowed the moistening 
of the grains concerned. It could consequently be deduced with 
reason that these skins were formed of humus substances. If this 
supposition was correct, then it should be possible to make the 
sand take up moisture by removing the humus coating. It seemed 
to us that heating (although the sand was thereby made saturable) 
and similar processes were too drastic, and we chose therefore the 
method, first proposed by Robinson (15) and recently recommended 
by Hissinx (16) for another purpose, for the destruction of the hu- 
mus substances by means of hydrogen peroxide. It was shown that 
the soil became moistened after standing for several hours in 3 % 
H^O^, and m 30% became moistened almost immediately. When 
the soil, after treatment with HgO^, was filtered, washed with water 
and dried, or stirred directly with in the w*ater bath and dried 

evaporation it still remained easily saturable, m^hilst a sample 
treated with water only in like manner maintained its high' resist- 
ance to wetting. 
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Another means of removing the htimtis coating is an acid solution 
of oxalate of aiiiiiioiiia, as used O. Tram (17) for the removal 
of inorganic gel coverings of soil grains and also reconinieiided by 
K. LiTNBEnAD (18). As the investigations of Tamm. (17) showed that 
the Tamm soliition (31.52 gm. oxalic acid and 62.1 gm. neutral oxalate 
of aiiitiioiiia to the litre of water) does not attack the mineral grains 
of the soil, it appeared to be specially suitable for this purpose. 
In fact the sand became moistened in a short time in the Tamm so- 
lution. 

Another proof may be given that the above mentioned operation 
of the aiiimonia gas does not depend on the absorption of this gas 
by the grains of soil. A w^eighed sample of the' sand dried at 1050^ 
treated with ammonia in the manner mentioned and afterwards 
with, air, was boiled with water, and the escaping ammonia was 
conducted into n/io sulphuric acid. By titration with n/io, alkali 
the quantity of sulpliiitic acid' neutralised by the ammoniac was fixed. 
It was shown. that 100 gm. soil had absorbed 0.0204 gm. NH3, whilst 
the soil after the destruction of the humus with peroxide of hydrogen, 
and ' after washing wdth water, onl}- retained 0.004 gm. (calcul- 
ated on 100' gm. soil and determined in like manner). It is showni 
quite clearly, therefore, that the absorption of ammonia onl}’* takes 
place with the co-operation with the humus substances in notable 
extent, and that the sand free from humus is not favourable to 
this adsorption. 

The question now" remains how the influence of the himms coating 
on the moisture capacity of the soil is to be explained. The inter- 
pretation that the humus substance covering the sand grains has 
become irreversible by great drying, and thereby resists the moisten- 
ing, appears to us not ver\^ probable, because if so, these light humus 
sands, difficult of saturation, w^offid, in our opinion, be found much 
more frequently. The occasion for the formation of hiiimis cover- 
ings, and the drying of these, must arise very often, wdiilst the 
high degree of moisture 'resistance here described is not so often 
obsen^ed. It is possible 'that the humus molecules, as (according 
to I/ANGMUiR (19) the large molecules on border surfaces often do) 
range themselves in regular formation on the surface of the sand 
grains in such a way that '' lyophobe '' groups of molecules are 
directed outwards. The relative infrequency of the difficult saturabilit}^ 
might' then, therefore, give the impression, either that not all' kinds of 
liitmus contain lyophobe' groups, or that the humification does not al- 
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ways result in the formation of lyophobe groups, or that the relation- 
ship of humus molecules only occasionally, or only under still unkiiown 
conditions, takes place in such a way that the h^opiiobe groups are 
turned outvcards. It is up to now equally" uncertain wh}* the removal 
of the moisture-resistance is effected b3^ ammonia. It might be that, 
as mentioned above as being improbable for sand grains, the aiiimonia 
is pli3/sically absorbed on the humus covering. These ammonia iiliiis 
would immediately dissolve in water, and cause the wetting of the 
soil particles. Consequenth- the hiunus films could then be detached 
and dissolved b3v the resulting local concentrated ammonia soliitions. 
In fact, soil treated with NH., when covered with water, after some 
time acquires a brownish colour. That not ph3osical adsorption alone 
comes into the question is proved hj the fact that on boiling soil 
treated witli in water, oiil^^ about half of the ammonia rendered 
removable by distillation with oxide of magnesia is recovered. There 
ma^’' therefore occur, at least as regards ph\csical adsorption, a chemical 
reaction between amiiioida and mould. If highl^^ humus soils and 
pure sphagnum peat, all dried at 105° to a constant weight react 
with ammonia gas under great heat, as we could establish, then 
theoretically both. processes, chemical reaction and physical adsorp* 
tion may occur even though in our estimation the chemical reac- 
tion is more probable. 

Unfortunately we must postpone our experiments with reference 
to the above matter until summer, on account of other pressing work, 
and above all, for lack of suitable material. Nevertheless it seems to 
us that our investigations up to now, w^hich in ever^^ respect are only, 
considered as preliminary^ experiments, show plainly that the vege- 
table humus coverings of the grains of soilplayq at least in many cases, 
a decisive part in the saturability’* of the soil concerned. And this 
result appeared to us stifficientty interesting to warrant a prelim- 
inaryj" communication. 

The treatment of the soil with ammoniac in the form of gas also 
appears to us interesting in another direction. In this connection 
we have investigations in train as to whether the adsorption' capacity 
of a soil for NH^ can be applied to determine its humus contents,' and 
whether eventually conclusions can be drawn from this on the na- 
ture or condition of the humus. We will report in due course on the 
results of these investigations. 

, R. Aebeet 'and M.' ICohk,. 

Soil Science Institute of the Eberswulde Forestry High School. 
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ON THE LIMITS OF BIOLOGICAL INQUIRY 
IN SOIL SCIENCE, 


Some unknown cmise '' — it would seem — led Georges 
V iLES to the iiiticli challenged results of his celebrated experiments 
establishing the remarkable gain of nitrogen which takes place dur- 
ing the cnltivation of leguniinons plants. 

The ancient world nrhich lived — and tmavoidablr- so — in ignor- 
ance o" micro-organisins was nevertheless aware b3'' intuition that 
something must intervene before the indirect elements of nutrition 
could enter into the structure of the plant organism ; and while 
^"labouring under the disadvantage of the virtual impossibilit^u with 
the means then available, of following the metamorphosis of alimen- 
tary' materials in agricultural soil, it arrived at the assertion of the 
eidstence of transformations such as had effects of manifestly’ funda- 
mental importance. 

The important subject of the fertilisation of the soil was really 
involved in the question. 

This subject deeply’ engaged the minds of students ; all kinds 
of paradoxical theories were indulged in by^ scientists ; feeling ran 
high betw’een manufacturers and dealers of manures. 

Theories of all kinds found acceptance, deriving life from organic 
matter, from a vital principle, from humus, from nitrogen, from 
minerals. 

While this unknown cause was for the vitalists '' who were the 
most advanced section of the humists "" a transcendental one, if 
for them it was not necessary^ to go much further than the vital 
matter of Trevieakus, for the true humists everything consisted, 
at most, in some physical and chemical actions, play of movements 
and attractions of masses or of elemental affinity. 

Even the ideas diffused with great energy by Liebig and de- 
fended by him against those who maintained theories on organic 
substances and nitrogen were not free from errors, some of a se- 
rious and fundamental nature. The relinquishment of experimental 
work in favour of polemics conducted with liveliness, not to say 
acrimony, led Liebig to form that erroneous inference, which consisted 
in attributing to the organic substance of the soil and manures value 
only such and so far as mineral bodies resulted as the final product 
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of its destruction. Reasons of space do not allow of the quoting 
of certain vsr}’ striking passages in the works of hiBBiG, 

Between the premise that a successive series of crops impoverishes 
the soil and the conclusion that for a return to the fixed foint nothing 
is necessar:v but the restitution to the soil of 'the elements of the plant 
ashes previoiisl}^ removed, we shall find that hiBBiG interposes this 
scientific contribution :™ Ammonia and the combustible substances of 
manures have a stimulating effect ; fallowing and tillage are of value 
for cleaning the soil of wreeds or for mechanical modifications of the 
soil ; organic substances have no povrer of producing abundant crops; 
the action of stable mariure depends solety on the mineral elements 
contained in it. For that reason it must be useless, or even liarin- 
ful, for fodder to pass through the digestive system of animals ; stable 
manure w-as not indispensable to plant production ; and, in short, 
ever:\ 1 :Mng would be reducible for plants to the preparation and ad- 
ministiation of tabloids, just as has been prophesied for the nutri- 
tion of Man, rvlio is to be, in the future, a iioii-inaterial being. To 
form an idea of the phenomena of capital importance w^hich deve- 
lop in the soil and which these theories completel}* ignore, it suffices 
to go back to that biochemical cycle of phosphoric aiih5-'dride 
which is made evident by our researches and in which is involved 
the active po'wer of almost aU mineral salts useful to the plant 

(Fig- 15)- 

The action of phosphorus in the soil is accomplished in tw”o 
opposite senses, namely it passes from monometallic phosphate, 
through bimetallic, trimetallic phosphate and viceversa. In the 
first case the action is ph3^sieal and chemical, in the second case 
biociiemical, both, one and the other, in a fixed correlation, 

.Along -with the interplay of the acids and acid salts of phos- 
phorus with the various bases of the soil, the micro-orgaiiisiiis cause 
an evolution in tlie organic substance of the soil, from whidi 
originate more or less complex pJiosphorganic stihskmces, acid or con- 
taining acid ' radicals which easily become free, and the}?* too con- 
tribute largely to the mobility ' of the potash, lime, magnesia, 
iron, etc. , , ' ■ 

Hence there are two ' cycles of 'the phosphorus in the soil: — ■ 
the mineml and. the The extreme Hmits of the first are 

basic phosphate and ' acid phosphate. This ''once formed, and a 
certain^ 'proportion of bases attacked, ' unless some factor maintain- 
ing; the biochemical conditions of its. existence intervenes with . the 
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occurrence of ctemicai and pli3’'sical actions, ■ it returns to the inso- 
Inble state. 

In the organic c^xle, on the other hand, this reiro-gradaiion does 
not take place ; and the phosphorated substance, more or less salified, 
soluble or easih" soluble saponification of the large nuclei from 



Fig. 47. — Cycle of phosplioric anhydride 
in the soil. 


which it results, is to a great extent employed directly in the naeta- 
bolism of new forms ' of life w^hich succeed one another unceasingly 
in the soil. 

Moreover, continuous relations of transformations exist both 
in one sense and the other between, the two cycles by which one 
form of phosphorus can pass more or less indirectly into the other. 
And, on the one hand, forn^ of autotrophic life, and on the other 
those of heterotropMc life intervene. 'Bj the one, mineral phos“ 

6 ■ Agr, im ' , ’ ; 
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piioms may at any raoment pass from its circle into tlie organic ; 
hj the other, on the contrary, it may return to the mineral state. 
Blit since the organic combinations of phosphorus constitute a iiia™ 
terial productive of energy, the:f tend to efiect biochemical traiisfor- 
Biations in the way of mineralisation which is agriciiltiirall3?^ diS"“ 
advantageous ; however the opportune provision of dynainogeiietic 
materials interferes with the pla5r of bio-reactions and leads to use- 
ful results. 

We are inclined to dispute the right of anyone to suppress^ with 
or without hiEBio, in the name of science and of the so-called results 
of practice, the fundamental function of organic matter in the econ- 

of the medium in which plants live. Nor can we admit that 
aii3^ should endeavour to specify the contribution of science 
to agriculture by a simple mathematical relation such as : 

P = ' A' — o ; 

production = available food' — opposing factors 

A biological phenomenon, one may sa3r a complex series of biol- 
ogical phenomena relating to production, is not represented by any 
mathematical ' fornmla,' either simple or complex. Besides it presup- 
poses that the environment in which plants live is something fixed, 
unchanging and that the vegetable kingdom is directly dependent on the 
mineral kingdom. 

The real truth is that agricultural soil is not an unchanging 
entity and that between minerals and cultivated plants there is 
interposed such a complex series of phenomena and factors depen- 
dent on the new realm of micro-organisms as to make hiebig's 
equation appear an irony. 

Organic matter, considered as the stimulating force of the life 
which teems in vegetable soil and of its perpetual mutability, is 
emdently not the matter of Treviranus and of other “ humists and 
still less is it that accessory or superfluous element which Liebig- 
conceived it to be. 

To organic matter we attribute in agriculhiral economy a prepon- 
derant and absorbing function in the unfolding of that micro-organic 
activity which cannot be wholly suppressed and in the well ordered and 
useful action of the material suhstrcdum, where these exchanges of mat- 
ter and energy take place whence the higher plant draws the very possibility 
of its existence — • namely the soil. 

^ Our conclusion then is 'that the manifold forms of life may be 
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tmited under a single general conception of correlativity wMcIi cor-* 
responds to therea functional correlation {symbiosis), as it exists and, 
is ever}" clay more fully proved to exist, in Nature. 

^ 

The tendency for two or more elemeiitary organisms to unite 
to form liiglier grades of individuality is -clearly manifest in onto- 
genesis as in phylogenesis : between these orgaidsnis there exist re- 
lations of descendance. But where such relations are non-existent, 
there arises tljis new fact -which originaliy formed the subject of 
morphological investigation by De Bary and -whi'Ch is called sym- 
biosis. 

A new chapter of the biological sciences was thus begun, to which 
as time -went on a development brilliant beyond expectation was 
assured by the progress of research : that, in general, of the relation 
between organisms which, governed by the need of food, lead to 
reciprocal exchanges of substance and therefore to more or less inti- 
mate relations, pacific or hostile. 

The type of nutrition knowm as saprophytic wall be dealt with 
here under symbiotic mdrition, which is interesting in itself apart 
from its characteristics, as it is a phenomenon of extraordinary 
importance in natural economy and, particularly, in the investi- 
gation of the soil. 

A primary distinction which has been made as regards life in com- 
mon is that of fmdualistic life and antagonistic life, according as the ex- 
change of matter takes place with reciprocal advantage, with one-sided ' 
advantage (commensalism), or with injury of one of the organisms. 

Antagonistic symbiosis, which is parasitism, is here considered 
as throwdng light upon the other form of symbiosis which ' is the 
true form and constitutes in nature the evolutionary fact while .in 
soil science and agriculture it is a subject of study and a means of 
technical improvement, 

, Between antagonism and mutualism there is no precise boun- 
daiy^ and through all the transition states from the facultative to 
the obligatory, from variability to fixity,' from one-sidedness that is 
of no consequence to that which is injurious, absolute reciprocity is 
ultimately attained, without excluding the phenomenon, perhaps mote 
astonishing, of alternation between one and the other kinds of life. 

It used to be thought that pathogenic power, within quantita- 
tive limits — varying between virulence^ on the one hand, and recep- 
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on tlie otlier — v/as a cliaracteristic j)roperty of certain species, 
but tills tiieory is not now generalh' held, while the view is gaining 
ground that certain species, essentially sapropli5d:ic, are foims 
capable of developing a pathogenic power. 

Indeed, the power of adaptation among microbes is very great 
and if this is easil'v established in the case of the antiseptics, it is 
prestiiiied that it can be verified also against the antibacterial actions 
of the liunionrs and cells of tlie host organism. With the alter- 
nation of the conditions of occurrence of activity of one or other 
organism may come alternation of the two regimes of life with 
opposite characters ; and hence the mechanism of nutrition becomes 
extraordinarily iiistrtictive. 

The contrasting play of actions and reactions between The two 
organisms only^ begins when the saproph3rte becomes an epiphyte., 

The phenomenon is also more , interesting when ' the number 
of the individual ^ epiphytes increases ■ and they become endophytes. 

Thus one passes to still more advanced stages of infection and to 
still closernelationsof commensaiisticandniuttialistic S3mibiosis. 

It, is a very instructive fact that the attack of' Rkizodonia is 
essential for the germination of the greater number of the orchids, 
the influence even persisting on the later development causing more 
or less profound manifestations and morphological changes ; but 
the examples of relations between vegetable organisms of different 
nature/ phanerogams and cryptogams, especially fungi, are varied 
and numerous, a striking example being that of the mycorhizae. The 
■ phenomenon of the mycorhizae constitutes in fact one of the many 
cases of struggle between a given organism and a parasite which in- 
vades its tissues. Phagocytes on the one hand and anti-bodies on 
the other, it niay^ be supposed that they^ would enter into play in 
the mechanism of nutrition of a large number of plants which, while 
they hold the invader in check, avail themselves either of the material 
constituting its bod^^ or of its' fmictional character. And this under 
conditions of an unstable equilibrium, which, while normal and in- 
/defectible, is still the resultant of many conflicting forces, such as 
may on the 'one hand work :or improvement but on the other have 
the power to^ bring about vital destruction. 

;!i^ :j! * 

But the physiological research on entomoph3rtic fungi, begun 
about 1900, would lead, as regards the association of bacteria with 
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the higher plants, to an order of ideas diametrically opposite to 
that held in relation to the micro-organisms when they invade the 
organs of a plant. 

The notion of fatJiogenic ageni has been contrasted with the 
clear demonstration of the distinct tendency vchich organisms have 
to utilise the useful physiological wwk of sjmibiotic micro-or- 
ganisms. This fact is demonstrated by the forms of Isaria and Bo- 
trytis in the larvae of wmod-eating insects (PosTiEs.), by bacteria loca- 
lised in the blind divertieoli of the :nicldle intestine of the larva of 
the olive fly (Petsi), by the photogenic bacteria contained in special 
organs of many luminous deep-sea fish or other foixas of life. (Pibr.yn- 
tONi), etc. 

The conception of physiolosjcal micvo-organism is thus formed 
and enters also into the study of symbiosis in plants, marking the 
beginning of a series of very interesting enquiries. 

The bond betw'een bacteria and leguminous plants was carefully 
studied, but outside this case w’hich was considered rather unique than 
rare, any schizomycete w'hich might attack a higher plant was 
judged to be some kind of infective micro-organism or other. The 
researches of von P'abes on Mycobacterimn mMaceamm in the genus 
Paveita, of Meehe on the bacteria foUicola and repens in Atdisia crispa, 
of GeorgewiTsch on the leaf nodes of Kraussia floribrnida, of Catoa 
on Bac. cruci ferae and finally the author's own researches on the root 
bacteria of Diplotaxis ermoides and of Calendula officinalis, all mark 
a highly important change in the direction of the enquit}^ into 
bacterial symbiosis in plants. 

Investigators of the biological significance of the union of a 
bacterium with a plant limited themselves to determining if such 
union constituted, or not, the medium for the utilisation of the ele- 
mental atmospheric nitrogen. Does the , bacterium fix the nitrogen 
or not ? ; and the discussion ended there. This question is not, how- 
ever, a main consideration, as we have maintained and now maintain 
that, in symbiosis, not merely a single function, such as that of as- 
similating nitrogen, but many functions may be performed by one 
of the partners. In the cases investigated it was possible to prove 
that there was secretion by the bacterium of proteolytic and amylo- 
hdic diastases, by which the circulation of nitrogenous substances 
and carbo-hydrates in the body of the plant may be greatly in- 
fluenced. 

It is, accordingly, undoubtedly desirable to take wider views in 
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regard to bacterial symbiosis in the higher plants and this convic- 
tion lias lieeii cotifirnied by further researches, whereby it was pos- 
sible to ascertain the presence of bacteria in the roots of a great 
iiiiiiiber of pliaiierogams- 

Bacteria have been found in Car^^ophyllaceae, Ciieiiopodiaceci-e, 
Coiiipositae, Crticiferae, Euphorbiaceae, Gramineae, Eabiatae, Mal- 
vaceae, Papaveraceae, Poligonaceae and Solanaceae ; diffused in the 
thickness of the cortex, in some cases in the outermost zone of the 
bast, in the iiitercelluiar spaces and even in the interior of the cells ; 
this occurring in 75 % of the species examined and in such numbers 
as to exclude all possibility of accidental presence. 

The presence of these bacteria may have been non-essential but 
in view of the physiological conditions of the subjects examined it 
was doubtless advantageous ; and in this sense have described the 
fact as normaL 

To this form of union betw^een green plants and bacteria, newly 
discovered, we have given the name '' batterioriza bacteriorliiza 

The infection — if it is permissible to call it so — is limited to a 
well defined zone of the root, namel^^ the cortex and the outermost part 
of the bast, indicated as the syfubioiic region or the zone of occur- 
rence of these inter-relations of the common life of the different or- 
ganisms : beyond that zone no more bacteria are traceable, and in 
the so-called metasymbiotic region is begun the biophysical and bio- 
clieiiiica evolution of the useful and useless products of their cumu- 
lative metabolism. 

That the forms giving rise to tliis '' bacteriorhiza should consti- 
tute a single fixed species, wdiether for a given family or a given 
group of plants, is inadmissible. It is probably a question of physio- 
logical types. 

vSome stocks, behaving functionally in a similar if not identical, 
way, differ by the intensity of the attack : it is a case, so to 
speak, of inLicro-orgamsms of the same functional t3?-pe ; though it 
is not ver_y eas}"' to say whether the similarit}" is an original or an 
acquired characteristic. 

Ill the case of other stocks w^hich show more marked differ- 
ences of functional activit\" it is doubtful whether they should be 
attributed to different species, wdiich, happening to find themselves 
in identical conditions of life, have come to show the same .activity 
in a greater or less degree, 

'' In the first case we have phenomena of adaptation in divergence, 
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in the other in convergen-ce and, tins, vdth varyhig degrees of 
divergence from a common stock of origin or of approach in similarity 
Blade by a number of originall}’' differing types : in either case 
that eqiiilibiinni vmich is the condition of bacteriorhiza resiilts 
from it. 

The accompanying diagram will make this clear (Fig. 48). 



Fig, 48. — Diagram of the adaptation ol forms 
in bacteriorhiza ”, 


The individuals of species A, in unfavourable struggle with the 
physiological activities of the plant, adapt themselves to a 'limited 
extent and in small numbers to the conditions of life of the sym- 
biotic region into which they have penetrated ; and wHle one part, 
indicated by the arrow a, enters into symbiosis, the greater part avoids 
adaptation exhibiting abnormal characters, as indicated by the ar- 
rows 6 formiiig tangents to the ultra-symbiotic' region. 

The individuals of the different species B and' C, undergo 'thK 
adaptation more easily, and even if to a certain extent they follow 
the part marked , by the tangential arrow B , ' for the most part 
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they come out Yictorioiis in the struggle with the plant wMch. is 
their host, as indicated by the ntinieroiis arrows, drawn into the 
orbit of its fiiiictiona! activity, asstimmg morpliological and 
log'jical characters to a great extent similar and determinijig the 
bacterioiMzical equilibrium. 

The sectors cross-hatched indicate the reunion and super- 
position of influences of the symbiotic individuals of all the species 
/I, B, C... which re-inforce each other's value. 

jJj 'Jfi 

In typical inutualistic S3mibiosis alimentary exchanges take 
place directly betw^-een the organisms thus united ; but very similar 
relations may exist withont any morphological bond, so that a 
greater or less reciprocal dependence , may arise betwreen two or more 
separate organisms. Hence the distinction betw’'een conjunctive and 
disjunctive symbiosis. 

Disjunctive symbiosis has not 3^et been duly considered, except 
from, a general and speculative stand point for some limited cases. 
It deserves, however, a much fuller investigation, since ,it does not 
fall within the scope of this article to consider the cultivated plant 
in itself, as did the “ humists " and the miiieralists 'b but in inti- 
mate connection with all the biological emironmental factors in- 
fluencing its growth, and in particular micro-organisms. Disjunc- 
tive symbiosis conduces to the formation of food material ; it in- 
duces changes in nutritive soil and in the surrounding medium ; 
it determines -specific actions of certain products and of certain 
secretions. Thus unassimilable substances become assimilable ; and 
while toxic secretions or elaborations of certain substances deter- 
mine the occupation of the soil as between competing forms, other 
products render possible catalytic or chemiotactic influences or 
exercise a stimulating effect on exchanges of matter in ver^" many 
lower and higher forms of plants. Numerous observations have 
abundantly' showm that in the environment surrounding the root 
are evident, more, or less intensive^, attractive and selective influen- 
ces of micro-organisms, the micro-flora thus appearing more nume- 
rous and more active. This peculiar environment we indicate , as 
“ rMzosfhere '' On the other hand it is evident that throughout the 
whole depth of cultivable soil, not directly in contact with the root, 
in relation to the proportion and ' composition of humic matter certain' 
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xeniarkable and continuous relations of functional correlations are 
establislied in tbe micro-flora, such reiaticns contributing more or 
less remotely to tlie metabolism of tire Iflgiier plant. 

There arise in such a betvceen nricro-organisnis combined 

e-^ech of great irnportamce ; efi'ects simultaneous or successive, 
distinct or combined : uitli fiaal results depending more often 
on iTAiitipie and variable conditions, always self-regulated. And, 
as in any specified organism, functioning occurs as the result 
of interaction of elements diflering in form and function, so in the 
great foly morph colony, as which it is desirable to consider “ edaphon”, 
the great organic laws of the division of phj'siological labour and of 
correlativity are undoubtedly at work. The conception of agricul- 
tural soil, as a living -limt-y which has been ours for a long time, has 
found confirmation in successive researches and still appears fully 
justified. 


But the combined influences do not and could not stop at the 
(ii\dding limit between the external medium and the internal medium 
of the plant, i. e. at the cefl wall of the root hairs. They find their 
complement in the diosmotic eschanges which talce place through 
the cell wall ; so that ndth the continuity of the anatomical elements 
of the root and of the rhizosphere, corresponds afimctional continuity 
w^Hch starting from the disjunctive microbe, may be considered as de- 
veloping up to the elementary green organ. 

We have been able to show how^ the green plant modifies va- 
riously and considerably the environment of the micro-organisms in 
humus, bringing about in them a selection, which is reflected directly 
in the principal microbic functions of the soil and, consequently, in 
the functioning power of the plant itself. 

Plant and micro-organisms therefore tend alike towards that 
functional equilibrimn which, 'wMle subordinate to necessary and 
sufficient condition of the nutritive phenomena, even without con- 
junction, seems characteristically a form of sj^mbiosis — the first step, 
that is, of specific relations between superior and inferior organisms 
in the soil. , 

Such relations may exist for each group of allied plants, in 
a defined area bf soil which we have called the " edaphosphere 
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As the ihial, elenientar^^" limit of plieiionietia of eorrelativity and 
therefore of tlie scale of all the SA^rnbiotic relations is to be considered 
the chloroplasi and it is with its fniicti oiling, directh- bound up with 
the e-daphosphe-re, that the circle of the general evolution of matter 
in Nature is closed. 

If we indicate by the term ‘ histophere 'b the internal environ- 
nient of the plant w'here conjunctive symbiosis can take place, we 
obtain the accompanying , diagram (Fig. 49). 

The edapliosphete ’b that is to say the nutritive sphere of 
the soil, viiicli teems vfith micro-organic life at the expense of the 
humic and miiiexal substan- 
ces contained in it, — the 
seat for that reason of in- 
cessant biochemical chan- 
ges, by which matter is 
made soluble and induced 
— , is tributaiy to the rhi- 
zosphexe that is to say to 
the sphere of soil adjacent 
to the roots of a plant 
with cliloropliiib where the 
micro-organic development, 
influenced the osmotic 
exchanges depending on root J'xg. 49. — simplified diagram of tlie relatione 

absorption, is increased and between the micro -organisjns and the given plant, 
made selective. 

Tie rhizospliere ” in its turn is tributaiy^ to the Hstospliere''’ 
that is to say to that area of the root tissues in which bacterial forms 
and fungoid forms assume close and direct relations of morphological 
and functional eorrelativity, so that such forms may be considered 
as having come to be part, in a special state of equilibrimn, of one 
single organic eiititvy individualised in the harmonic ' complex of 
the absorbent, conducting, assimilating, and reserve sv’stems of the 
plant. ' 

Direct relations of the edaphosphere and of the, rhizosphere with 
the chiotoplast itself, are not however to be excluded (indicated in 
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tile diagram hy tracings i and 3), since the}’' depend on two facts 
of capital imporlaiiee : — iliai the edaphospliere and the rkizosphere 
constiHite the source, perhaps the most important source, of carbon 
dioxide for ike plant and the histosphere is pari of ike organs of syn- 
thesis of the complex substances. 

Tlieie are terresirial plants and aerial plants - - aerial, in the sense 
that tlie^r have a cror\ni of foliage and spread tlieir brandies on fiigli, 
titilising the smallest quantities of carbon dioxide ; while the 
others, acciistoiiied to higher tensions of tliis gas, remain low, creep- 
ing and with tliick leaves and utilise directly the carbonic dioxide 
wdiicii is formed in the soil. The gas in fact circulates from the 
atmosphere to the soil and from the soil to the atmosphere, meeting, 
in both fiassages, defined organs of synthesis and of traiisforniation 
%vhich are in the histosphere. 

It follows that it is indispensable to consider the necessity of en- 
cotir aging such gaseous exchange which, in conjunction with the 
complex of the very important phenomena above described, neither 
hiiBiists nor mineralists took into consideration ; sometimes they 
had no suspicion of it, and at other times denied it in more or less 
good faith 1 


^ ^ .j* 

We may summarise, thus, in the accompanying diagram (Fig. 18). 

The diagram shows primarily the edapliospheie, the genera! 
sphere of elaboration of the foods for the plant. 

It includes imniecliateh' the rhizosphere, the particular sphere of 
elaboration of the actual foods, in wliicli the processes become more 
active and selective. 

We pass next into the internal emnronment of the plant distin- 
gitishecl in the histosphere and in the tdtra-symbiotic region. The 
attack of the s^unbiotic bacterium is limited do the histosphere where 
it succeeds in finding its conditions of equilibrinm. In it are realised 
three different degrees of conjunctive symbiosis 

(1) bacteriorhiza (Perotti) ; 

(2) mycoffhiza (Traistk) ; 

(3) „ ' (tubercles, mycodomazb bacteriodomazi). 

In the xiieta-symbiotic zone the tissues of the plant are immune 
from the attack of any micro-organic form whatever and in them 
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are elaborated tlier products of the separate activities, as conjunc- 
tive acti'\^tties of the syiiibiotic organisms with the centre of gravity 
of t 1 :ie piieiioiTieiia : the assiiuulating organ — tlie chloroplast. 

Taking all tiiese factvS into consideration, the .limits of tlie l}io- 
logical emiTiiry in soil science are easily perceived. 



Fio. 50. — - Octicmi diagra.m o£ tlio symbiotic relations in Nature 
with refei’cncc io the, imtritiou of platris. 


The organic world cannot be conceived as resulting .from distinct, 
and perhaps not even fro.ni fixed units. Iweiy |)henD.menoti is the 
consequence o.f an(>t.her vital phenomenon which ,lias preceded it : 
thus a form finds its reason .for existence i.n aiiotlier fori, .11 — apart 
from the question of origins which does ■ not eo.ncc:m us here. The 
cultivable soil is thus .considered' as a living unity, with its ske- 
leton, more or less broken down, and its morphological elements, 
more ox less differentiated — the whole in the most liariiioiiic com- 
plex 'that can be 'imagined. 

No absolute and crude separation, should be made, as is done 
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in tlie teclinicai operations depending on out theoretical speculations, 
between one element and another which in Nature exist in a fruit- 
ful correlation, nor is such separation intended here. 

Therefore the biological study of the soil should pass on beyond 
the limits of the edapliosphere to the more iiitiiiiate limits of the 
Mstosphere ; from the microbe scarcely indiienced by the surplus 
products of the life of a determined species, to the microbe which 
has found its wa,}-’- into the convolutions of the structural joints of 
the green plant until that condition of equilibiiitni is reached wliich 
binds them more or less indissoltibl}" together. 

And thus the cliloroplast is reached, the ultimate expression 
of the activities of synthesis which in conjunction with the opposing 
activities of analysis constitute the tangible aspect of that eternal 
interplay which is life, the succession of all lives. It was thus justly 
resolved to include in the general theory of soil scdmce, the section 
of plant pliysiolog}^ Hiiinaii thought moves by induction and by 
deduction ; science progresses with analysis and with synthesis. 
Ever3’ time that in the histoiy of physiology, as of science, one or 
the other of the methods' is observed to prevail, the results prove 
fallaciotis. Progress is oiiN there, where deduction is blenxled with 
induction and analysis haniioiiises with synthesis. Let us conform 
our enquiry to this criteriiuii at tlie same time rendering homage 
to the supreme law of the indestructible harmony of Cosmos. 

R. Perotti, 

of the Royal Laboratory of Agricultural Bacteriology 
and of the Royal University of Rome, 
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THE CARRASGO-PLANCHER 
APPARATUS IN SOIL ANALYSIS. 

The C/iRRASCo-PEANCHER (i) appara- 
tus for the eleiiieiitaiy analysis of organic 
substances has proved of great service in 
tliis Laboratory of Agricnltural Chemistry, 
where for some years it has been used 
for rapid determination of organic mat- 
ter in the soil. 

It would therefore seem not out of 
place to direct attention to its ntility for 
chemico-pedological purposes and to give 
an account of certain modifications made 
in the apparatus, to render its construc- 
tion and use easier and more certain* 

The apparatus (Fig. 19) consists of a 
tube a of transparent quartz closed at one 
end, of an inside diameter of 25 mm. and a 
length of 240 mm. The tube is closed b}’ a 
rubber stopper e, which is perforated by a 
metallic tube b of nickel, bearing on the 
one side a rheophore g and on the other 
a pipette h which conducts the combustion 
gases to the absorbing apparatus. Through' 
this tubing passes a small quartz tube 
d, of an external diameter of 5 mm. and a 
length of 280 mm. ' The upper end of 
the quartz tube terminates in a bulb w, 
which isolates this metallic part from a 
second tubing c, also of nickel, furnished 
laterally with a rheophore I and internally 
soldered to a silver wire m of a diameter 
of 1.5 mm., wHch runs through the whole 
length of the ' lower ' metallic tubing and 
the small quartz tube. The two sets of 
tubing and the upper end of the stnaU 
quartz tube are held together by a rubber 
tube /. 



taty analysis of organic substan- 
ces in the soil. 
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To tile lower end of the silver wire is attached, hj means of 3, 
platimitii joint, a resistance coil 0 of platimim of a diameter of 
0,35 mill,., wliicli is w'otind in a spiral on the outside of tJie siiia,l! 
quartz tube tin til it teaches a second platinum wire i, soldered 
iiiteriialiy to the lower metallic tubing (2). 

The analytical process for the determination of the organic !:,riat“ 
ter ill tile soil is as follow^s : — Gni 0.5-5 of soil (to set free afioiit 
giiL 0.3 of CO2) are mixed in a mortar with gin. 1.5-15 of o x i d e o ,f 
copper and with, a Httle chromate of lead placed in 
the quartz tube. 

If the soil contains carbonates it should be subjected to a pre- 
Hiiiiiiary treatment with warm dilute phosphoric acid, so 
as to drive off the carbon dioxide of the carbonates. 

The stopper is fastened and the. spiral is heated red-hot, then the 
CARRASCo-PnANCHER apparatus is connected with the absorbing 
apparatus ; the current of oxygen is passed, heating at the same time 
the lower end of the quartz tube with a Mbcker lamp. 

Combustion is completed in about half an hour. A carbon con- 
tent of 58 % is attributed to the organic matter in the soil (liiimlis) ; 
multipljdng' the weight of the carbon anhydride by 0.273 we there- 
fore get the organic carbon, and by 0.471 the organic matter in 
the soil. 

Pkricue Parisi, 

of the Laboratory of Agricidi'mal Chemistry 
of the « Regio IsHiulo svperiorc agrario fi- 
of Milam 

NOTI5S. 

(1) O. Carrasco and G. Puahchee. — On tire new CAaiusco-PiANCHER 

method for determining the carbon and hydrogen in organic matter 
' by means of electric incandescence. — Ga^;:eliu Chlmim IkiUmm, 

XXXVI, 1906, pp. 492-504. 

(2) The apparatus is made by the firm Angeiu hi\RAGin. Milan (28), Corso 

Como, 9. 
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Absimcts and Litetaiisre. 


G e 11 c r a 1 . 

Moor Science. 

Bueow, K, V. Moorkunde. 142 pages. 20 illnstratioiis. SamniliiBg GoscJieii, 
¥ol“ 916. PublivSlied by Walter de Gmyter and Co., Berlin and Leipzig, 1925. 

The object of this manual is to state within definite limits and with 
reference to practical requirements the main principles of moor science 
so far as they can be said to be established. This is achieved in a commend- 
able way, all purely theoretical or debateable subjects being omitted. 

SCH. , 


Exact Soil Gultivation. 

BUR'i^fESTER H. Die exakte Bodenwirtschaft., A text-book for students 
and practical farmers. Published by Wilh. Gotti. Kom, Breslau. 

The author has made soil cultivation the basis of a system of 
farming and explains in this book, basing his statements on his scientific 
experience of twenty years, the co-ordination of all the principles 
of his exact soil cultivation 'h and the interaction necessary to bring 
about those high crop yields required by the needs of the present day from 
the farmer and from the farmland. The marked successes achieved by the 
author in the capacity of agricultural consultant, together with the prac- 
tical advice he gives for securing large crops with comparatively little ap- 
plication of labour or fertilisers and a minimum of seed, give this book great 
value as indicating new departures in agricultural science. 

SCH. 

The Methods of Geology as a Historical and Biological Science. 

WAi/.CHiUi, JoriANNEvS. Fasc. 1 85 of the ** Handlmch der biologischen 
Afbeitsmethoden (E* Abderkaeden) '' Part X, 5, 45 illustrations, i Table. 
Published by Urliau and Schwarzemberg. Berlin-Vienna, 1928. 

This well-known writer gives in this work a comprehensive review of 
the process of formation of the earth's crust, ,as revealed by the rocks and 
the fossils found in them, as well as by the earth forms, both tectonic and 
superficial. Sch. 

Problems of the Earth and their Solution by the Law of Transfomia- 

tion of Energy. 

ZUNKKR F. Published by the Journal Der KuUmiechniker 9 illus- 
trations. 1925. 

It is impossible to review, or to discuss critically in the short space 
available, this book, dealing as it does with the important problems of the 
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oxigin of tlie earthy but very careful study may be recommended of a work 
wbicli goes so deeply into these scientific questions. Scii, 

Soil Piiysics. 

Alkali Soil investigatioas* Origin of Alkali Soils ; Physical Beliavioiir 

under Treatmeiit* 

JOi<¥B J. S. aiidMcI,EAN K. C. Soil Science, vol. XVIII, no. i, pp. 
Baltimore, 1924, 

With due regard to the views of other workers the authors disciLSS 
the problems and the treatment ot ahcaline 'soils. The effects of the treat- 
inent of alkaline soils with alum and vv'ith peat, and the results of the 
oxidising action of sulphur, are discussed, particularly with regard, to the 
rise of capillaiy water in the soil. T. G. 

Contribu'lioiiL to the Knowledge of the Physical Properties of Soils » 

SoKOUOWSKi H. N. and LUKASCHEwrcscH B. S. (Coiiuiimiicatioii from 
the laboratory for Soil Science of the Moscow Agii cultural Aca<leiny) . 

Uspechi Agronomii, Progress of xlgriciiltural Science (formerly 
IzimstijaSelsho-chosjaisiwennoj Akademii ~~ Yearbook of the 'Moscow Agri- 
cultural Academy), Vol. I, pp. 47-58; 1925). 

The purpose of the investigation was to find the influence of salts on 
certain properties of soils. The experiments of K. K. Gkbroiz (i) and 
A. N. SoKOBOWSKY (3) have clearly proved that in this case the effect is 
not , due to the salts themselves, as was formerly supposed, but to the cat- 
ions absorbed by the soils. Thus the phenome.na which we are ijivestigat- 
ing are closely bound up with the absorbent powers of soils. 

In our experiments, 50 gins, of tscliernosem (from the Kharkov Ex|.>er“ 
iineiit Station, upper layer, 0.20 cm.) was placed on a ftinnel and washeui 
with one per cent, normal solutions of NaCl, MgCI..^, and with 

<^■05 % normal solution of PICl (after Giijbroiz). This washing was con- 
tinued until the filtrate no lo, tiger gave the Ca reaction, and in this way the 
soil samples we,re saturated with different cations. Dining the filtration 
of the FeCl^ solution a change of colour from yellow to red-brown 'was 
noticeable. 

The soil has thus a considerable (cata,lytic) accelerating effect on, the 
reaction FeCl3 + 3 (OH3) ,4" 3HCI, The excess of reage.ii.ts was 

removed from the sample by washing, but in the aise of samples treated 
with NaCl and NH4.CI, as it was not thought possible to use dialysis, the 
excess of reagents was removed by washing on a parchment-paper fil- 
ter under diminished pressure. But it proved impossible to remove the 

(1) Russian Journal of Experimental Agricultural Science 1908-1923 '■ 

(2) Moscow Agricultural Academy 1919; Intern. Mitt, /. Bod, Journal of 

Experimental AgricuUmal Science 1932-1923, 
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last traces of NaCl as the filtration tlirotigli the parchment-paper soon 
stopped. All samples were then dried (at R). 

The soil samples had the following appearance : those saturated 
with Na and were 1 ard, compact lumps, and the samples saturated 
i¥ith CaCi. and MgCL solutions and particularly those samples treated 
with Fed, and 0.5 iiormal HC1 were loose and crnmhled easity. At the 
same time and for comparative purposes a sample was prepared which 
had heeii washed with distilled water only and dried. 

In the pressure-resistance experiments it was found very difiicult to 
prepare test samples (test-cylinders) which would give, on crumbling, 
comparable miinbers. At last, to ensure a uniformity of the test samples 
we used the following method : 10 gm, of soil, rubbed into a fine powder, 
were poured through a wide funnel into a glass-tube (6 cm. long and 
2 cm. wide), particular care being take'ii that the upper surface should 
always be horizontal and the tube had been tapped with the finger. The 
soil samples thus f>repared, w=^ere then saturated with water through ca- 
piliary action and pushed out of the tube by means of a wooden pivSton. 
The soil cjdiiider was cut to about 3 cm. length, dried at 100^ and crushed 
on Prof, Williams' apparatus. The following results were obtained : 

Complete 'criisliing of normal soil samples: 

7.95 i ; S.40 ; S.<S5 kg. Mean 8.34 kg. Amplitude 15 %, 

We also prepared test C3diiiders of soils, v/hich had been saturated 
with different solutions by means of the above method, and also determined 
their resistance to pressure. 

The capillar}^ rise of water up to a height of 3 cm, took plac^ in the 
different cylinders with different speeds. 


I The Normal 


The absorption capacity is saturated with the following cations 



with 0,99 % 
of 

displaceable 

Ca" 

H* 

■ 

Fe— 

Ca” 

(i.i repL) 

Mg— 

NH,- 



Na* 

Rate of rise of wa- 
ter 

! 

3.5 mins. . 

2 iiiins. 

2 mins. 

3.5 mins. 

5.5 mins. 

10 Ill's. 

After 2 days 
1.2 'cm, ; 
^Afterimonth 








5 ant. 

Water-capacity (in 1 
weight per cent.}. ; 

44 % 

43% 

41 % 

43% 

42% 

43 % i 

— 


As the soil samples saturated with Na' behaved very peculiarly while 
saturating with wader, the water becoming strongly coloured 'by dissolved 
humus, a different method had to be to devised for their preparation. A 
glass-tube was therefore filled with soil saturated partly with Na' and 
partly also with tscheruosem which had been kneaded with water (after 
'ATTE'RBmo). 

The soil cylinders prepared' in this way were dried at the ordinary 
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temperatiite in a vactmm desiccator o\'‘er coriceiitrateci stilplriin'c a.cid, all 
changes wiiich high temperatures produce in soil colloids being thus 
excltiderl (The resistance to pressure of nomial soil samples dried at 
100^, was nearly half that of samples dried at ordinary tenipcratiire) . 

With the apparatus of Prof. WiiariAM'S we obtained tlie ftdlowing 
results as to the resistance under pressure of our different soil samples : 



Taking the resistance to pressure of a normal sample of blackeartli 
{tschemosem) as loo, \¥e get for the soils saturated with different cations t!ie 
following numbers : 

Saturated wit 1i Fe-“ H' CiV" Mg' NH 4 ' Nir 

Resistance to pressure • 30 70 iSo 44.0 h'* 

111 the action of 0,05 11, HCl we are undoubtedly dealing with the 
influence of the H' on the soil colloids as well as with the influence oi' the 
Te*'* extracted from the soil. 

Only in this way can we exj.)laiii the remarkable sitrularit.y of tlie 
results obtained in the case of soil samples treated with. (dt:lier 0.05 11. IICI 
or i.o n. FeCl3 solutions. In both cases not only the Ftw* ion but also tlie 
iron oxide soil is, active, and the coagulating action of the latter is not 
removed even on washing with soda. 

We have also determined the plasticity and the capacity of our soil 
to be rolled out. The samples >saturated with Niv gave on rolling a, thin, 
elastic ribbon which could be bent very easily, while the soils saturated 
with Fe-*' gave, on the contrary, very fragile thick cylinders. The normal 
sample and those formed with soils saturated with Ca'% Mg** and NHp 
were average in this respect and no noticeable differences were, remarked 
among them.. 

Similar results were obtained in the water-content deteriiiiiiationa 
when the limit of roiling has been reached. 
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Soil sample saturated witt 


Normal 

sample 

NH,- 

Ca- 

Mg- 

Fe- 

Water content (Limit of rolling) , 

j 21.9 

25*1 i 

27,1 

27.-8 

28.3 

28.8 


Sumniary : — 

(1) The absorbed cations have a different effect on the physical 
properties of the soils which absorb them. 

(2) The resistance and ]>lasticity of a soil are increased by replacing 

the absorbed Ca*- by Na* somewhat less so, if replaced by But if 

the Ca"* ion is replaced b3"Be**' these properties are not very strongly 
marked. 

(3) The capillary properties of and the rise of capillary water in 
a soil are inverseh? proportional to its resistance to crushing. 

Authors. 


The Mechanics of Eartli Structure from a Soil»pIiysica! Basis. 

Terzaghi K. 399 pages, (35 illustrations. Published by Franz Deuticke, 
Teipzig and Vienna, 1925. 

This work is of greater value to the soil scientist than the title would 
seem to indicate. It is based on A. Atterbkrg's researches into the 
physics of the soil, but it also contains the results of the author's own re- 
searches in the same subject, which undoubtedly constitute a contribution 
to science. 

This applies particularly to the following chapters : vStructure and 
pore volumes of soils ; thermal properties of soils ; consistency and co- 
herence of soils ; the frictional forces in the soil ; the caking tendency in 
binding soils ; the "water content of air free clayey soils, as a f miction of the 
loading of the soil surface ; the relation between loading and the pore in- 
dex of sands when there is no possibility of lateral expansion ; the adhesion 
of binding soils ; the relations between the tenacity indices,, the internal 
pressure and internal frictional resistance ; the permeability of soils ; 
the statical effects of rmiiiing ground-water the capillary rise of soil- 
waters ; the evaporation of the soil-waters from the surfaces of clay 
layers ; the theriiiodyiiamical equation to express the time course of hy- 
drodynamic tension phenomena ; approximations for the iiuiiierical treat- 
ment of tension balance in bitidiiig soils. 

The last two chapters on “ soil statics '' and on the soil as building 
land '' are of special interest to engineers. 

A brief ineiition only can be made here of this important work, which 
contains the tabulated results of numerous experiments. It should be 
ill the hands of all soil scientists. 

I. vStiny. 
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Ciiemistry aad Agricultural Cliemistry of the SoiL 

Tfie Estimatioii of Nitrate Nitrogen’ in Rain-wateiy^ r)ralii»water and 

ill tile Soil. 

HansKN F. Om Besletmuelse af NilralviilvSloi' I Regis v.uicd Uriinveeiti 
og Jord. [Tidskrifi for Pionlcavl, Vol. 31, p. (ahik)? 

llxe iiiitlaor lias Investigated, tlie diflereut nietliods of nitrate: niliDgeii. 
estinmtions and rccotniiieuds the '' Devarda nietliod, iii tlie rnotliileii 
foro'g as devised 1 )y the chemical laboratory of the Rotiiaiiisted st.iitioiL 
Tlie Pheiioi-siilplioiiic method gave too uncertain results. No doubt yfor 
rapid estimations,, the ]3henol method is the best,, but to ge1: a.cciira.te 
results not more tlian o.i gm. of nitrate should be used, and tlie results 
obtained should be corrected by the formula 

H 1.06 N (found) -f- 0.33. 

The iiivestigatioiis show that the nitrate concentration of drain -water 
is largely influenced by the precipitations. The iiitrat.e cotice.iitrati,oii 
falls very considerably after a heavy rain and rises to its iioiiiial value in 
dry weather, until fresh precipita,tion again disturbs the equilibrium. 

This article is a communication from the Askov Ex|)e.riment Station, 
where the laboratory anatyses of soil samples prove that iiitrihcatioii, 
is more intensive on plots treated with stable manure than on tliose treated 
with artificial fertilisers. Iv. A, Bo.^^l)^VRFF. 

Comparative Experiments on Different Methods of Estiniatioti of 

Phosphoric Acid in Soils, 

HiSSink D. J. with collaboration of lUUvK.cu (Verge.lij.keiid oiider- 
zoek van eenige iiietliodcu ter bep-,iling vo.n het gehalte aaii plios|)hor?;mir 
In de grond. Published by ' the Lcmdhoiavkimdi^e dcr 

Rijkslandboumproof stations, No. XXX, pp. 142-161, 1:025. 

Three typical soils were chosen (clay soils uvitii diflioxiit co!i;l;ciits of 
humus) and their phosphoric acid content was determined Iry a large 
iiiiiiiber of the usual methods, llie f(.>il(.)wiug are tlu': conclusions drawn 
from the results obtained. 

(1) The vSeparation of silicic achl has no iulliiencc on the resiill;s. 

(2) 111 the case of not heating to a red Iieat, the fact of destruction 
or not of the dissolved organic matter present in the soil is of gren.t; impor- 
tance ill the determination. 

(3) Heating of the soil to red heat gives in all, ca.ses and with, all. 
methods higher figures. 

(4) In the case of soils not heated to a red .heat where the organic 
matter has been destroyed, the nature' and strength of the acid,, the quan- 
tity of soil ,used and the length' of boiling are of the greater itiipor'tance tl;i,e 
more humus the soil contains. The importance of these factors is slight 
in, the case of soils heated to redness where the boiling has been continued 
for some time. 

' ' ^ , After a critical review of the data obtained the lo,llowiiig. two' inetliods 
A and B were adapted. • 
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A, Determination of the phosphoric acid sohMe in acicL 

12.5 gm. of air-diied soil were nibbed to a fine powder and lieated to 
redness in a piatiiium dish over a small flame for 5 lioiirs, stirring it from 
time to time. The soil was then transferred into a 250 cc. flask and shaken 
up with 150 cc. of iI]Sr03 (12.5 %) and then heated in a glycerine bath 
lor 75 mimites to a temperature of I05<^ C, the flask being shaken from time 
to time. When shaking the flask the glycerine in the bath was diluted with 
a little water. After the heating is completed the flask was cooled and the 
5 cc, of cone. H.SO,,. were added and the flask rapidly cooled. The flask is 
filled with water tip to the mark, stirred and filtered. 50 cc. of filtrate are 
next taken and the phosphoric acid is determined by Torenz's method 
by adding 50 cc. of molybdenum-sulphate reagent, and, after allowing to 
stand over-night, filtered through a Neuhaeer funnel. The residue is 
washed on the ftiutiel with NH.JNO3 acetone and dried for half-an-hour 
in vacuo. The voltinie of the soil is taken into account. 

B. Determination of the phosphoric acid solvMe in citric add. 

55 gm. of soil, air-dried, finety powdered, but not heated to redness, 
are digested at room temperature in the course of 48 hours, with repeated 
shaking, with 500 cc. of a 2 % citric acid solution. In the case of soils 
containing CaC03 500 cc. of a stronger citric acid solution were used. 
200 cc, (in the case of soils with more than 5 % CaC03 only 100 cc, 
of soil were used) were then evaporated in a porcelain evaporating 
dish on a water-bath and to oxidise the citric acid 5 x 10 cc. of NHO3 
(sp. gr. 1.4) were added. To prevent splashing the water-bath should 
not boil too vigorously. The residue is dissolved in 10 ccs of 10 % 
and in some hot water and filtered while -''still warm into a beaker, and 
evaporated to about 15 cc. on a water-bath. 35 cc. of a H2SO4-HNO3 mix- 
ture are added (BoREisrz) and while the solution is boiling the P2O5 in it is 
precipitated b}’* the addition of the molybdenum-sulphate reagent (I^oRENz) , 

The relative solubility of the P..O5 is equal to B : A. 

V. d, S. 

Investigations 011 the Influence of Calcium Carbonate on tlie Reaction 

of a Soil. 

Jensen To VBORG S. (ITndemgelse over Kalchmikatboiiats Reaktioiis- 
andretide Virlaiiiig i Jordbunden. Tidshrift for Planteavls. Vol. 31 , No. 7 , 
pp. 74A777> 3 : 925 ). 

The author set himself the problem to find whether it is possible to 
determine from the titration curve of a soil the quantity of lime to be 
added so as to bring its hydrogen ion concentration 'up to pH — 7.0. In this 
enquiry he relied to a great extent on 'his field experiments with graduated 
.applications of lime which he had carried out over a number of years. 
The result of Ms laboratory experiments is briefly, that, to ascertain 'the 
quantities of lime required in actual field practice, the quantities calculated 
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from tile titration curve (titration 'with CaC03) niiist be riiiiltiplied by 
tile factor 3. He also finds that sandy soils require larger quantities of 
lime than loamy soils, to obtain the same rise in pH, arid that there is a 
rotigii relationship between the pH existing at the nioiiient and tlie amount 
of lime required for reneliiiig pH = 7.0. He emphasisevS also very strongly 
that it often happens that very different quantities of lime may be needed 
on soils witli the same pH to bring about the same reactioti change. Tims 
two sandy soils, both of pH = 5. 8-6.0, required, one 3000 kg. of CaCOj 
per hectare, the other as much as 32,500 kg. per hectare to bring the pH 
up to 7.0. Details cuiinot be given here, but the attention of soil scientists 
generall}" is drawn to this rnenioranduni and it may be confidently asserted 
that with this w^ork of the State Plant Cultivation laboratory a new epoch 
begins in the study of the liming question. K. A. Bondorff. 

Alkali Sott Investigations: Chemical Effects. 

JOEEE, I. S. and McDBans H. C. Soil Science, VoL XVIII, No. 2, 
PP* i 33 “^ 49 - Baltimore, 1924. 

The question is discussed how much sulphrr has to be used to change 
the character of the alkaline soils, or to neutralise the soda wliich is 
either present or is being formed. The authors discuss also the question 
of the treatment of those soils with either alum alone or combined alum 
and sulphur. D. G. 

On the Decomposing Action of Peat on Phosphorite, 

Pru\nIvSCHNIKOW D. (MOvSCow). Fortschriile der Lcmclwlftschafl^'^lt No. i, 
p. I. Vienna, 1926. 

The author first draws attention to the researches of Fleischer, 
ICissLiNG, Knieriem and others which proved that high-moor peat pos- 
sesses the propert3’^ of decomposing phosphorites, and that the quantity 
of phosphoric acids dissolved is increased by an admixture of the neutral 
salts of strong acids. Ca salts how?’cver in comparison with the K, Na and 
Nli.^ salts tend rather to reduce such quantity, although, in tlici opinion of 
the authoi' this is only the case when t,he non-saturation of the peat, 
expressed in Ca, has passed a certain limit. With tlievSe conclusions in view 
the author carried out a number of experiments, which proved, that the 
acidification produced by the addition of CaSO^j is larger than on the 
addition of KCl, and that the highe.st acidification i. e. tlie largest increase 
in the water soluble P2O5 occurred in the mixtures peat + phosphorite + 
CaS04 (pH = 4.0 against peat pH = 6.1). If 100 gm. of peat con- 
tained o.oi gm. of water-soluble P2O5, then in the mixture it rose 
to 0.326 gm. This was the maximum figure for all experiments. On 
being allowed to stand the phosphorite solubilit^'^ sunk from 46.17 % at 
the beginning to 29.17 % after four months. In the meantime about 63 % 
of the P^Ogin the phosphorite have been decomposed, because the CaHP04 
'formed has no effect either on the acidification or the solubility of 
the If the ratio of phosphorite^ to peat is ver}^ large, e. g, i:iOO, 
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tile solubilities are even more favourable. Hence the question arises : 
could we not obtain the effects of superphosphate fertilisation if in its 
stead we supplied to the soil a mixture of 12 parts of 25 % ground phoS“ 
pliorite together with six parts of gypsum and 600 parts of ground 
peat ? And in fact sand cultures of oats (according to HEEtRiEGEU) 
shovv’ed an exceptional utilisation of the piios|)horic acid in the peat- 
phosphorite mixture. In the crops were found the following percentages 
of P.O5 : without phosphorus : o.io % ; phosphorite alone : 0.14 %; peat 
alone : 0.21 % ; peat and phosphorite : 1.21 % ; complete nutritive 
solution of Hbeerikgee, 0.51 %. H. Fischer. 

Some Properties of Soil Colloids. 

SOKOEOVSKI A. N. Izvestia Peivoskoj Selskochosjajstv. Akademii 1919, 
J-JT't S5-275. itfosijoza. (Annals of the Agricultural Academy 1919 I-IV. Mos- 
cow) . 

The colloid part of the soil is its active fraction which determines the 
composition, physical and chemical properties and morphological character 
of the soil, that is, the nature of its profile. 

Also the absoirptive power is a function of the quantity o£ colloid clay 
and humus. 

Ill connection with the conditions, of soil fonnatioii the profiles of dif- 
ferent soil types shorv quite cliaracteristic curves of distributioii of absorp- 
tivt,' power, from top to bottom. The iiiaxiniimi of absorption in relation 
to axiimonia is shown by black soil (tsclieraosem), with great decrease to 
N. and S. from the black soil belt. 

The acidity of soils depends mostly upon a low degree of saturation 
of soil colloids with lime. 

The amount of clay and of luinms and also the structiiie of the soil, 
are in close connection with absorbed lime. 

The possibility of the fonnatioii of black soils depends generally" upon 
the content of lime m soil-forming deposits. In this relation an exception- 
al role belongs only to absorbed lime. The soil rc‘presents a sy'steiii mf 
unstable equilibrium between its colloids and absorbed liriiv. After remo- 
val of lime and washing with water striking changes place : destruct- 
ion of the crumb structure, swelling, reduction of its liltratioiircapaeity , 
of consistence of the soil, and finalh^ dissolution of soil colloids (black 
solutions from tscliernosem) . 

These phenomena play a great part in nature to the North of the tsclier- 
nosem belt, under the action of water, in combination with CO2 and some 
other acids, as also in Southern (vSE) countries, in the soils of which the 
losses of lime are due to replacement by soda. 

Also, the content of absorbed lime is a regulating factor as regards tlie, 
chemical as well as the physical properties of the soil. 

The colloidal part of the soil is divided into two fractions : one, which 
is in continuous unstable equilibrium with absorbed lime and the' other 
which is not connected in its properties with lime, but represents an insol- 
uble combination of clay and humus ," separation of that fraction from soil 
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is '''possible only by boiling with water (vet^’’ incomplete) or , better l:)3f 
odclation, b^^-iiieaiis of H2O3. Those fractions are termed : active and passive 
slime (day + litini- s). The former, contaiiiirg absorbed lirae, is a factor in 
good striictiire. This active slime is relatively great inbladr soil and veriv” 
small ill podsol, iii close relation with lime content and physical 3)roperties 
of those sods. It is an atialogtie of “ inatiLn^e noire when in a more 
liattiral state without the changes necessarily effected by the action of 
strong clieiiiiciil reagents. Its importance for soil fertility depends in 
the first instance niioii its influence on the physical properties of soil. 

These phenomena form a basis for elaboration of a method of mecliarn 
ical analysis of soil for the determination of conditions of good structure 
ill our soils. The enornioiis importance of absorbed lime compels us to 
study not 011I3' its proportion in different soil types but even more the degree 
of relative saturation of soil in regard to lime. The top layers of black 
soil are most saturated by lime ; lime is partially replaced by magnesium ; 
sodium and potassium are not present in the absorbed state. In soils of 
semi-desert regions and especially in alkali soils, the degree of satutation 
by lime is very small because lime is replaced to great extent by sodiuin 
and iiiagnesiuiii. 

The coefiicient by expression of degree of saturation is calculated in 
this ' manner : coetficient = ■ {am and ka are proj)ortioiis in which 

and Ca are absorbed by soil from equivalent solutions of their chloride 
expressed in iii-mol. for 100 gtn. of soil). Different soil t3q)es' have their 
own individual curves of changes of this coefficient in their profiles. This 
fact is a useful indicator of origin of soils or geological deposits. 

The strikingly low degree of saturation of South-Russiaii loess (iti 
spite of high CaCOj content) and enormous absorptive capacity in relation 
to lime is of great importance when attempting to form ii3rpotiieses of 
the origin of those deposits. 

The absorbed lime influences to a great extent the absorption of P.O.j. 
The process of displacement of absorbed bases and that of passing into 
solution are in the opinion of the author which differs from that of M. 
PA'RVim, qualitatively quite different ; (by the action even of wcialc HCl 
solutions, FeX)^ and P.,05 pass into solution). This may occur as a se« 
coiidary plietiomenon in the case of unsaturated soils. Auteor. 

The Gaicimia Content of a Soil in ReiatioH to its absolute Reaction, 

Swanson C. O., Grainey, P. h. and Laivshaw, W. h. Soil Scieiw^u 
Vol XVII, , no. 3, pp. 181-191. Baltimore, 1924. 

The contribution deals firstly with the investigation of 393 soils of 
very different geological origins. The acidification of sf)il$ is priiiiaiily 
due to the removal, of bases by wasliiiig-out in the proc.ess of weiitlieiirig, 
the .weathering process being ■hastened largely by, the presence of organic 
substances in the soil. The soils were, investigated in the following way : 
25 grn. of, soil were agitated in a shaking-machine, for several hours With 
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,250 cc- of HCi ill a. 500 CCS. flask. The soil was then allowed to .settle and^ 
ill three samples respectively : (i) the time wms quantitative!}’* determined, 
(2) the Ht^drogen-ion coiiccntration w’as measured, and {3) a nitrogen bac-* 
teria test was taken. The results shove that there exists a relation betvt^eeii 
the calcium content and the pH index of soils of approximately the same 
physical character and of similar climate, and also, that in many cases the 
nitrogen-bacteria test reacts similarly. But the authors are of opinion, 
that ill the case of tiiikiiowii soils conclusions should not be drawn from 
results obtained from a single one of the three tests, and advise the 
carrvlng out of all three tests in all cases. 

H G. 

Ground- water Movements and Sta^siatioii Processes exipiained by 

Oxygen Analyses of the Ground- waters of North Swedish Moraines « 

TAitiM O. (Swecli.sli, with a full Geniiaii review) Mcddelcmden Sta- 
mens Skogsforssdkdnslah, 22, p. i. Stocldioka, 1925. 

The Noith Swedish soils are covered in their greater part by peat. As 
already shown by Hessei.man, water w^hich has trickled tliroiigli a layer 
of peat is free from oxygen. On the other hand, the m^ater of iiornial 
moraine soils is rich in oxygen. By means of a iiieretiry ptiiiip and of a 
specially constructed boring apparatus, the atitln>r was able to obtain 
water samples from different depths of moraine soils. In the process of 
pumping these rvater samples lose only very small quaiititiCvS of the dis- 
solved gases and the oxygen present was determined by Winkier's 
method- It has been found, that while there are peat soils with nioraiiie 
ground- waters free from oxygen beneath the peat, on the other hand there 
are peat-soils with ground-waters rich in oxygen. It was found that 
the moraine ground-waters under the peat of the fringes of peaty soils were 
always rich in oxygen, while on the same spot the waters of the lower peat 
layers were completely free from oxygen. By means of a large number 
of oxygen deteniiiiiations in water samples taken from the fringes' of 
peaty soils and from different depths and soil profiles, it has afterwards 
possible to tell more or less exactly whether the given sample of ground- 
water came from a spot covered by, or free froiUypeat. Thus the determi- 
nation of the oxygen content of samples of ground-water furnishes a means 
of determining the movements of the ground-water and consequently 
the process of stagnation. The analyses carried out gave data as regards 
these phenomena. O. Tamm. 

Experimental JStuciles 011 Ghemical Processes on the Formation of 

Glacial Clay, 

TAivai O. E:^perimenial Siitdies on Chemical Processes in I he Formation 
of Glacial Clay, (Ituglish). Sveriges geolog i ska Under sokning, Arsl3ok;:i8 
(1924), No. 5, Stockholm, 1925. 

The glacial clays have^ been formed through the grinding of rocks 
(ill Sweden very often granites and gneisses) by’’ the melting of interstitial 
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ice, i. e. throtigli wet grinding. The water formed by the melting ice must 
also contain dissolved carbon dioxide. The process is from a pliysico-cheiii^ 
ical i)oiiit of view very similar to the well Imown DaijeriIE experiment. 
I)AtiBRi1:B ground felsx)ar in water, the liberated silicate being clieitiicaliy 
decomposed to a large extent. The author carried out a number of exper- 
iments by rotating quartz flasks in a thermostat, the flasks containing a 
number of very small ifleces of granite, pea -nut size or siiialler, and also 
vvater, either free from, or containing carbon dioxide. The granite was 
analysed Yexy carefully. The rotation caused the pieces 'to rub against 
each other resulting in formation of clay. After I2 hours rotation the 
liquid was titrated and the dissolved bases estimated. 

First were studied the general conditions of granite decomposition. 
As expected, the rate of decomposition v/as very nearly independent of 
the temperature, but depended to a large extent on the intensity of griiid- 
ing and on the quantities of carbon dioxide ( = H* ion concentration 
present). 

In twm parallel experiments carried out on a larger scale, with and 
without carbon dioxide, the products, which were in one case clay and 
silt, and in the other dissolved salts, were investigated very carefully*, 
The clays thus prepared are very similar to the natural glacial clan's even 
as regards their chemical composition. The dissolved bases (MgO + CaO + 

d-fNa^O) represented, in water containing carbon dioxide, 3.24%, 
and, in water free from carbon dioxide, 1.17 % of the clay formed at the 
same time {<0.002 mm.). 

The author was then able to calculate the content of the two cla,ys 
in chemically dissociated minerals. He found : for the experiment with 
carbon dioxide 15,6 %, for the other 6,0 %. The analyses indicate a 
higher content in biotite in the cla3"s artiflciall3" formed. 

vSoiiie experiments with potassium felsiiar also indicated a. large 
decomposition. This mineral must therefore also pko" an inipoitant part 
in the dicnnical processes taking place in the change of granite into glacial, 
clay. 

These experiments throw light, in some rCvSpects, on the clietuical 
processes, taking place in the formation of glacial clay, iuid furiiisli 
a method which 11103^ enable us to clciir tip the processes of hydrolysis and 
decoiiipositioi! of the silicate minerals. O. Tamm. 

Biology of the Soil. 

The Bacteriological Sulphur Oxidattoa in Pond Solis and its P,ractical. 

Importance • 

' Fischer H. Zeniralhkut fiiy Bahieriologie, II, p. 35,, 1925. 

The foiniatioii of ions in pond waters and in pond soils appears 

to be of the greatest practical importance, as b^^ their means we may be 
able to recover from the soils the insoluble phosphates bung there inactive. 
It has been found necessax}?^ in all pond manuring experiments to introduce 
PO4 ions into the water and in most cases, this has been done by using either 
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different sulphates or fertilisers physiologically acidified by means of 
blit it can be brought about just as well by natural bacterial sulphur oxid- 
ation. This sulphur oxidation is chiefly caused by autotrophic micro- 
organisms. Their action is facilitated by alkalinity of the soil and of the 
wa.ter, and inhibited b}^ acidity of these media. The experiments were 
made with pure sulphur, sulphides, thiosulphates, sulphites and sulphuret- 
ted hydrogen. From all these sulphur compounds considerable amounts 
of siiipliates were obtained by means of bacteria. But under certain 
circumstances, e. g, in sewage sludge, there takes place a reduction of sul- 
phites and thiosulphates to sulphides. In the case of weighing experiments 
by passing through a current of air and sulphuretted hydrogen, with the 
calcareous soils only energetic oxidation took place and retention of 
sulpliiir as newiy-formed sulphates. In the event of weak oxidation 
the sulphuretted hydrogen passed through the vessel with the soil and 
soil suspension and then passed through attached flasks containing a caus- 
tic soda solution. In all experiments, about lo % of the sulphuretted 
h^riiogeii could not be recovered. This percentage must have been 
retained in the soil either biologically or by purely chemical action. 

Author. 


The Infiiieiice of Hydrogen-ion Concentration on Bacteriological Pro^ 

cesses. 

GkrrbTSEN F. C. Over den invloed van de waterstofionen conceiitratie 
op bacteriologische processen. Verslagen van Landhoimhundige Onderzoeknin^ 
gen der Rijkslandhoimpfoef stations. No. XXX, pp. 1-44, 1925. 

In the determinations of the hydrogen-ion concentratioti in biological 
solutions one is restricted almost solely to the use of the colorimetric 
method. 

The author describes an arrangement called by him a bicoloiimeter 
by which the pH may be exactly determined without the use of a buffer '' 
solution even in small quantities {0.25 cc.) of solution whether coloured 
or turbid. 

For less exact determinations an ordinary coloriiiieter was devised 
using a small basin, which contains the different indicators in the yellow 
(add) form and in sufficient quantities. 

The pH values obtained by this colorimetric method in the case of 
centrifuged aqueous soil suspensions were sufficiently in agreement with the 
values obtained by the electrometric method ^ with the same suspensions 
to justify its use in practice for pH determinations. The pH values of soil 
extracts obtained by Parker’s method of filtration or percolation are 
unreliable. With regard to the influence of the hydrogen-ion concen- 
txation on the nitrite and nitrate bacteria, the author’s expeiinients prove, 
that in culture solution the nitrite formation lies between pH 5.6 and 9.7 
with an optimum between 7.8 and 8.2 ; the limits of nitration lie betw"eeii 
pH 5.2 and 10. 0 with an optimum between pH 8.3 and 9.2. However, 
the limits of nitration appear to be, conditioned by the character and 
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place of origra cf the bacteria. It has been found in addition that the 
iiiiiieiice of the hydiogeti-ioii concentration on bacteriological processes 
depends to a large extent on the iTs.ode of preparation, of the ctilture 
medium. 

Experimciits with soil suspensions and soils proved that in those me- 
dia nitrification bring about niudx lower pH values (as low as 3.5) 
than ill pure ciiltiites, and moreover that nitrification depends not so iiitich 
on the iitunber of bacteria, as' on the Oiiginal pH value and the extent 
of the buffer action of the soil. 

Ill the author's opinion it is possible by means of nitrification exper- 
iments to conclude up to wdiat point (NtlJ.SO.^ may be added to a soil 
before it becomes acid. 

In allvaline soils there may occur an acctiniulation of nitrite because 
of the slowness of nitrification. This acctinmlation of nitrite as well as the 
process of foiiiiatioii of the nitrite itself are iiifinenced to a large extent by 
the water content of the soil, 

111 conclusion the author proves by means of experiments that in the 
process of nitrification both in the soil and in culture solutions an acid is 
formed urhicli is capable of dissolving insoluble phosphate. Whether 
this dissolving does take place depends on the amount of acid, on the 
original pH value and the extent of buffer action of the soil. v. d. S. 

Alkali Soil Investigations : Gliemical and Biological Effects of Treat- 
ments, 

JOlfBE I. S. and McI/EAN, H. C, Soz 7 Science, voL XVIII, no. 3, pp, 237“ 
251. Baltimore, 1924. 

The authors describe, in respect of the soil solutions of variously 
treated alkali soils, the reaction, the content in plant nutritive material, 
and the bacterial numbers. The influence of each soil on plant growth 
is also indicated. b. G. 

A CoB.tr!biilion to tire Biology of the Tliiosulpliate Bacteria. 

KnKiN G. and Iambkrger, A. Biochcmische Zeitsclwift, VoL 143, p. 473, 
1923. 

Bacteria can live aerobically on inorganic as well as organic nutrients. 
They axe capable of oxidising all forms of sulphur, and potassiinii riitrate 
is reduced by their action to nitrite and ammonia. Amino tiiiiiii chloride 
also yields nitrite. Sulphur was deposited as tliombic ciyj'stals, 

H. FisCHmt. 


Investigations into the Importance of Tree Mycorrliizae. 

AfeniN B. An ecological-physiological' Study. With 48 illustrations in 
the text. Published by G. Fischer. Jena, 1925. 

Contents The state of nur knowledge about the root fungi of trees ; 
the root fungi' in pure culture ; tree seedlings in pure culture ; tree seed- 
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lings and fungi in pure culture ; coiicltisions as to tlie mycoi'rli.izae of the 
conifers in nature ; tables ; literature. SCH. 

Tlie Relation between the Nitrogen-" bacteria Test of a Soil and its 

Reaction Gbaractei\ 

PeX-ERSEN Brik, I. Undersgelse over Forkoldet melleni Azotobacterpro- 
veil og Jordens Reaktionstilstand. Tidsskrip for Plantmavl^ Vol 31, pp, 246-336, 
1925. 

The nitrogen-bacteria test discovered by H. R. Christensen* was, 
as is well-known, of great importance in the investigation of Banish soils, 
the non-appearance of nitrogen bacteria indicating a lime shortage. The 
author has made a veiy' thorough and exhaustive study of all the differ- 
ent factors conditioning the results of the test. He concludes that such 
results are influenced not only by the buffer action of a soil, but also by 
the nitrate content, the general microbiological structure and the quality 
of the inoculation material. The author la^^s special stress on the fact that 
it is impossible with ordinary inoculation to equalise the differences in 
the microbiological character of different soil samples, and he therefore 
suggests omitting the nitrogen bacteria test in future esperiiiients and in- 
stead taking a titration curve of the soil and thence determining the lime 
requirements. The article is contributed from the State Plant Cultivation 
Taboratoinc A. Bondorff. 

A Contributioii to the Knowledge of EdapMe Mucorini in. Jiigo-S!avia» 

PiSPEK, A. (Prinos peznavanjii edafskih miikoriiieja Jugoslavije). 
(Croatian with a review in French Acta Botanica InstitiM Botanici R. Uni- 
versUatis Zagrehensis. Vol. I. Zagreb, 1925. 

Taking as basis Hagkm's and TendnbrA researches on mucorini 
the author investigated 270 soil samples from 200 different localities. He 
was enabled to isolate 40-50 different varieties. The soil samples were 
taken from the following different districts of Jugo-Slavia : Croatia, Sla- 
vonia, the Croatian Coast-land, Dalmatia, Herzegovina, Vojedovina 
Slovenia and Serbia. The soil mucorini varieties recognised by him with 
certainty were : Mucor Mucedo, M, Ramannianus, If. flmm, M\ racemo^ 
sus, M. hiemalis, M. griseo-cyanus, ilf. syhaUcm, M. sphmrosporus, M. 
spinosus, If, circinelloides, M, Praini^ M. stolonifer, Af. Cambodja, M. ar- 
fhizus, Absidia cylindrospora, Ab. glauca, Ab. orchidis, Ab. Lichtheimi, Zy- 
gofhinchus Mdlleri, C^mninghmnella ehgans. 

The author recognised many varieties of mucorini and , considers 
that the occurrence of such a large number of varieties may be ascribed to 
the great heterogeneity of soil and climate in Jugo-Slavia, In the alpme 
districts, varieties are found which were isolated by Benbnbr in Switzer- 
land and particularly by Hagem 'in Norway, e. g. Af. flavus, M. MemaUs, 
M. griseo-cyanus, ilf. stolonifer, Ab. cylindrospora, Ah. glauca and Ab. orchi- 
its. The other regions e, g, Karst, Pontic and Mediterranean regions are 
also distinguished by special varieties. In all these regions there are often 
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found representatives of the species Cunninghmnelki (2-3 varieties), more 
seldom of tlie species . 45 . LicMheimi, However, these three regions not 
only differ in their varieties from the Alpine districts, but they even differ 
among tlieiiiselves. Thus, e. g. df. Mucedo, ii/. Ramannianus and M. 
affhiztis have been found otily in the Karst region, M, Praini, M. 
Cmnhodja, and several not yet recognised varieties of the species Absidia, 
Canninghamella and Zygorhinolms in the Pontic region only, and two va- 
rieties of the species Cmninghamella only in the Mediterraiieati region. 
In addition, these three regions are each characterised by the occurrence 
in them of preponderating ntnnbers of one or the other common variety, 
thus the Mediterranean region is characterised by M , stolonifer, the Pontic 
region by M. drcinelloides and the Karst 3'egioii by A b. cylmdrospora. 

In general, the most widely distributed variety on Jiigo-Slaviaii soil 
is M. stolonijer (about one-quarter of all samples) and the least frequent 
are M\ Mucedo, M, spinosus and d/. arrhims. After M. sioloni/er these 
follow in the order of the frequency of their occiirreiice : . 45 , cylin- 
dfospora, then M. circineUoidcs, then Cunninghamella elegans, M, glauca, 
M. hienudis and fiiialty ^ 15 . orchidis and Zygorhindms Mdllcfi. The other 
varieties are very rare. 

In a future sclienie of further investigations Bosnia and Macedonia 
will be included. A. Seiwerth. 

Regional Soil Science. 

Precipitation, Drainage and Evaporation in the Region of the Sources 

of tlie Weser. 

Fischer K. Jahrbuch fur die Gewdsserkunde Norddetitschlands, VoL V, 
No. 3. 4 illustrations, 5 tables. Published by B. S. Mttler and Son. Berlin 1925. 

In this work the w^hole region of the sources of the Weser is dealt 
with in relation to rainfall, drainage and evaporation, excellent diagrams 
and maps being appended. Detailed studies of this kind are of the ut- 
most value in connection with special wnrk in geolog3r or soil science. 

SCH. 

A Contribution to th(e Knowledge of the Properties and Degeneration 

of the Solis of the Brown- earth Type in Souttierii Sweden. 

ImNDBEAD K. (Sw’'edisli, with a resume in German). Medde'Umicu jmn 
Statens Skogsfdrsdtmnstali, 21, 'p. i, 1924. 

The brown earth type (following the nomenclature of Ramann) is 
characteristic of the beech forest soils of Soiitheiii Sweden. Where con- 
ifer' woods are grown nn beech forest soils, podsolation or degeneration of 
the brown earth occurs, and at the same time productivity dimiriislies. 
The author carried out a series of comparative chemical analyses on normal 
brown earth profiles and ' on brown earth profiles somewhat degenerated 
by growth of conifer woods, and compared the results obtained with those 
of the same tests on true podsol profiles. In some cases mass analyses 
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were made, in others the gel complexes of the soil were analysed by the 
Tamm method : extraction of the soil sample with a previously determined 
solution of a slightly acid mixture (pH = 3.25) of neutral and acid ammon- 
ium oxalate. By this method the gel complexes in sandy soils can be dis- 
solved out and the solutions analysed for SiO., AI2O3 and Fe303. 

While the podsol profiles indicate a quite definite maximum of gel 
complexes in the mother rock, the brown earth pro’files usually show a 
uniform distribution of these in the upper soil layers down to a depth of 
40 to 50 cm., when the content in gels begins to decrease. As soon as 
a slight degeneration could be detected, the analysis showed a gel complex 
distribution very nearly similar to that in genuine podsol profiles. 

A live rock profile was also investigated for the gel complexes. It 
was proved that though the cementing was fairly hard there was no large 
content of gels. A number of other facts of interest, relating to the chem- 
istry of soil formation in Sweden, are established by the author. 

O. Tamm. 


Certain Directions for the Drainage of North Swedish Peat Soils, 

MaemsTrom C. Skogliga rdn. No. 4, vStockholm, 1925. 

From a peat sample newly taken from a moor there is very little, 
and in some cases no flow of water. The large quantities of water present 
in peat samples are thus present as hygroscopic moisture, and may 
so exist under three forms viz. either as capillary moisture or in a colloid- 
chemical form, or in a purely chemical form. Capillary water is only 
found in considerable quantities in the slightly humified peat varieties. 
The hygroscopic water of the strongly humified peat varieties is present 
in a chemical or colloid-chemical form, as can be readily shown. 

The permeability of the different peat varieties to flowing water is^ 
very different. The author has carried out experiments to determine 
the relative permeabilities of the different peat varieties. It appears that 
the strongly humified peat varieties are absolutely impenneable, in their 
deeper layers, to flowdng water, while the deeper layers of the weakly hum- 
ified varieties axe permeable to considerable quantities of water. 

In view of these properties of the different peat varieties it may be 
predicted on theoretical grounds that, where strongly humified peat varieties 
exist, two ground water levels’ (groundwater free water) will be formed. 
One exists in the upper, loose, layers of the peat and very often evaporates 
in summer, the second layers exist in the sandy subsoil (e. g. moraines) 
la3^ers of the peat. On account of the loss of water by evaporation dtuing 
the dry season this ground-water level can be found somewhat below the 
peat. In the case of the weakly humified peat varieties however only one 
ground-water level is formed, but it will be in constant communication, 
through the whole peat mass, with the ground-water of the sub-soil. 

The above theoretical conclusions were confirmed by field experiments, 
in the case of the different peat varieties. On the basis of many exhaustive 
researches into peat soils, which to a large extent have already been pub- 
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Kslied (i), and taking into accotiiit previotis experiments in the drainage 
of peat-soils, tlie atitlior was able to give a nninber of tlieoretically and 
empirically established directions for the drainage of stich soils. Many 
failures in the drainage of peat soils ■will it is hoped be prevented if when 
piaiming, care is taken to determine the striicttire and the permeability 
of the peat varieties, which can be easily effected by means of a quite 
simple field examination. 

O. TAiviiVi. 


Researches o,ii Soil Reaction and the ICartograpliy of the Degree of 

Acidity^ in the Fields of the Experlmerital Farm of the College of 

Agriciiitiire arid SyMciiltiire of Prague at Matliiky IJhriiieves. 

NkMKC A, and Gracanin M. Studie o povaze a vyznam reakce piid a 
mapovaiii pozetrikii dvora Netliiky gkolnilio zavodu vysoke zeuiedHsa keho a 
iesniho inzenyrstir v Uhfiiievsi. SI')oniik Vyzkimm^/ek tistavff ztniiidelskycli, 
VoL VII. Edition, Ministry ol Agriculture of the Czeclio-Slovayekian Re- 
public at Prague, 1925. (With r?„ review in French and one map). 

In the present paper, the writers have studied the nature of the soil 
reaction on the Netltiky experimental farm near Ulrfineves in Bohemia, 
attached to the College of Agriculture aiid Sylviculture at Prague* The 
results of these researches have been expressed on a chart of the reaction 
of the soils investigated. The reaction, varies from pH=5*8-7.5 in 
soils under cultivation, specially adapted for the growth of the sugar 
beet and wheat, and between i>H = 6.1-7. 5 in the grasslands. On the 
farm investigated no soils were found of extreme acidity, Phom the 
results of chemical analyses it appears that there is no precise relation 
between' the total lime content and the soil reaction ; however, the most 
acid soils contain the lowest amount of lime. It is possible to observe the 
influence of the manures applied during recent 3^ears on the reaction of the 
soil : lauds manured by means of ph^’^siologically alkaline inaiiiires (car- 

bonate of lime, nitrate of soda, basic slag and farmyard ma'uure) show a 
tendency towards a more basic reaction than tliose 011 wdifcli physiolo- 
gically acid manures (sulphate of axnmouia, kaiiiit) have been ajip'lied in. a. 
preponderant measure. It should be remarked that sup(tiq)liospliate ad- 
justs itself in the soil like a physiologically neutral iria.iuire. 

By comparing the yields of different crops wilJi the reaction of the soil 
some interesting relations can be established. 

The 3delds of sugar beet on acid soil are found to be veiy^ inferior. 
With decreasing acidity^ of the soil, the yields of beet increase ; ori the 
more alkaline soils, however, they again decrease. Yields of rvlieat vary 
inversely with the acidity of the soil, Barle^i^ generally obeys the 
same law. 


(i) C* MmmsxrQm : Degexc Sloiitiyr. A botanical, hydrological devciopmenta! investiga'- 
tion into a isrortli Swedish moor complex, Swedish 'and German. Mcdd, ft. Stakm 
Skagsfdrsdksanstdli, 'XX, 1923, pp. 1-205* Stockholm, 1923. 
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Variation ! Yield in quintals per ]uxtare 


In the hydrogen ion coacentration | 
of the soil ! 

Sugar beet 

Wheat 

Barley 

6.0 — 6.90 

^34 i 

i 

i 

10 1 

I 

6.55 — 6.S0 

280 

19 

23 

6.65 — 6.70 

310 1 

— 

26 

^’.35 — 7 - 2 C* 

340 

— 

21 

5,90 — 7*30 ! 

2S0 

21 

26 

6,75 — 6.00 : 

300 

24 

22 

G.40 — 7.30 

315 

21 

21 

6,90 — 7.30 

280 

— 

23 

7.15 — 7-30 

300 

i 22 

26 

7.1 0 — 7*-10 

243 

! 

25 

— 


Entireliv diffeieiit reiations have been found for potatoes : the yields 
increase as the acidity of the soil increases : — 


Variations | 

Yield in quintals per Mdafe 

« *_ , f*,.. i 





i 1 

1 1 


of the soil 

1 Potatoes 

1 Oats 1 

Rye 

i 

6.0 — 6.9 

1 

i 

1 

25 ! 

20 

6.25 — ■ 6.55 

1 ■ 95 1 

23 

20 

6*75 — 6,So 

1 

24 

— 

6.75 — 6.90 

! 

— 

22 

6.70 — 7.30 

50 

21 

— 

6.80 — 7.25 

50 

— 

22 

7.10 — 7.40 

40 

22 

21 

7U0 — 7.50 

36 

i 

i 

- 


On strongly alkaline soils (pH 7.5) the yield of potato tnbers was 
partic.lariy small. 

As regards oats, the highest yields were found on the most acid soils. 
Rye showed its capacity for giving good yields over the whole range of 
the soil reactions examined, the. optimum yield however corresponds with 
the highest hydrogen ion concentration of the soil. 

Investigation of the physical properties of the soils examined brought 
into prominence the relation of the degree of acidity or alkalinity of the 
soil , with the absolute capacity for air, determined by Prof. RopECKY^S 
method. The mo,st acid soils showed the lowest value of absolute capacity 
for air,' whilst' the optimum corresponds with very slight acidity of' the 
soil (pH = 6.8.) • , 

Thence, the increasing alkalinity of the arable soil is in inverse func- 
tion to the absolute capacity, for air : — 



356 INTJESi^ATlON.Uv ASSOCIATIONS 



: Absolute capacitv for 


Heactioa of tiie soii 

1 



Remarks 

in pH 

i 

1 moisture 



i air 

1 


('•35 j 

36.36 

3,80 

__ 

6.30 1 

29.6S I 

3-36 

~ 

^J ’35 i 

50.06 

-> 3 S 

(irass iaiwl 

0.40 j 

49,34 

10*41 

i’rfass land 

6.50 { 

33-13 I 

14.07 

— 

6.60 1 

30.51 i 

i 11,80 

1 — 

6,73 I 

26..,! 1 

ro-S.f. 

— 

6.75 j 

20.52 ! 

14.70 

— 

6,81 ! 

36,03 ! 

1S.36 

; — 

6 . 84 j 

29.65 1 

17,68 

— 

0.97 j 

40.01 

15.02 

— 

7-25 1 

30.29 j 
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As regards porosity, the existence of similar, tliougii less precise, 

relations between it and the hydrogen ion concentration of the soil can also 


be remarked. 

Tke changes of pliysical properties and especially of the absolute ca- 
pacity for air and porosity have a notable influence on the yields of agri- 
cultural crops. 

The investigation of the relations of the soil reaction to the presence 
of weeds has shown interesting results. Weeds such as Sonchus laevis, 
Veronica serpyllifolia, Sinapis arvensis and Raphanus Raphanistrum are 
found on soils of acidity varying between pH 5.S-7.5. The presence of 
Centaur ea Cyanus, Dianihus Armeria and Achillea Millefolium has been 
noted only on slightly acid soils (pH = 6,3). 

On the other hand, weeds such as Galium Aparine^ Taraxacum offi- 
cinale and Tussilago Far far a have been met with only on neutral or alka- 
line soils. 

The writers consider that the last two plants are Indicators c;>f neutral 
or alkaline reaction of the soil. 
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General Notice. 

RamaiMi. ‘ju On 19 Januaty 1926 there died at Munich at the age 
of 75 the Nestor of Soil Science, E. Ramakn, a life of great usefulness being 
brought to an end by a sudden heart failure. 

Emie Ramann was born on 30 April '3:851 in Borotheeuthal near Er- 
furt, being the seventh child of his parents. His father was greatly interest- 
ed in natural sciences and until the boy went to the Higher School Ms 
instruction was carried on by the parents, the mother being a Hamburg 
lad>^ of great cultivation of mind. After tlie father's death, his unfinished 
work on butterflies was prepared for publication by the young Ramann. He 
himself took up pharmacy and devoted himself to chemical studies in the 
Hamburg State Laboratory. Subsequently he studied chemistry and science at 
the University of Berlin; in 1881 'he graduated at the University of Rostock* 
Ms dissertation being entitled : Untersuchungen iiber die Passivit^t des 
Eisens while in the previous year he had received Ms first appointment 
as assistant at the Eberswalde School of Forestry.' 

In 1880 he was given charge of the chemico-physical practical course. 
In 1885 lie took rank as a lecturer, wMle In 1886 lie became director of a 



3 ^ 


INimNATIONAI. ASSOCIATIONS 


'department of tlie Prassiaii' Foresto^ Experiment Station and in 1890 pro- 
fessor. 

In. tile year 1900 he was .appointed. atth.e University of Mtmicli as the 
successor ot EbeRMAYER in^tlie chair of Soil Science and Agricultural Chem- 
istry, which lie filled up to x December 192^. He was at the same time 
Director of tlie Soil Science Institute of the Bavarian Forestry ]E!)xperi,meiit 
Station and was also honorary president of tlie Soil Science Research Insti- 
tute which lie had organised witli funds raised in Germany and from other 
countries. 

On the occasion of Ramann’s seventieth birtliday a conmiunication by 
E. A. Mitschereich relating to his life and work appeared in this Review,,. 

A vivid recoEection of Ramann’s impressive figure will be retained by 
many of those present at the last Soil Science Congresses. 'Widely known 
and honoured as pioneer in the domain of Soil Science, RAMiVNN took a keen 
interest in those institutes which came into being after the war, and their 
unqualified success afforded him special satisfaction in the last yeai'S of his 
Hie. He was fuEy convinced that in soil science tlie- advance of scientific 
knowledge is only possible if there is close collaboration betw^een all countries 
of the most various climatic and soil zones. It was partly^ due to Ramann 
that after the war scientific intercourse was so speedily and generally renewed, 
both in correspondence and personally. This was evSpecially noticeable in 
Ms championship of his Russian fellow congressionists. 

The writer, who was one of Ramann’s students and an assistant of many 
years standing, feels that in responding to the invita,tion to contribute this 
account of him he should begin with Ramann’s life work for ilie development 
of general soil science, known as it was to all Ms fellow workers in the subject. 
The stages through wMcli the science has passed and its present situation 
are fuHy expounded in the three editions of Ms basic work on soil science. 
Not so well knowoi may be Ms essays which deal with his more restricted 
sphere of work as Professor of Forest Soil vScience. 

Mention should also be made ot the experinientiil work planned on fax- 
sighted lines which Rajvl^nn during the last years of his life wa.s a,ble to un- 
dertake at the vSoil Science Research Station with a. 'v^iew to the eluci.datic)ii 
of certain fiindanientai problems. He acconijxlished tliis w^’ork to a cer- 
tain point but was not able to see the pul”)lication of the resultvS. 

Ramann’s world wide reputation was made by Ills book on .Soil Science, 
wM.cii 'first , appeared in 1893 under tlie title of Forstlkiie Bodeiikuiicle iind 
Standortslehre With the second edition in 1905 Ms interest had been 
transferred rather to the general sphere of vSoil Science and he set liefore 
himself the aim of bringing togetlier ah that was previously known of the 
soil, and grouping^, the material along well defined lines. 

Wliete he observed gaps, he made Ms own investigations and. imparted 
a stimulus to others. Dr. J. Hissink says of him : Ramann saw problems 
and knew' how to attack them successfuEy 

When to his sure scientific sense it was clear that gaps could not be fiEed 
from existing knowledge, he used to bridge the' subject in a provisional 
way, thanks to remarkable synthetic 'powers.' For this he could rely upon 
Ms experience of many years, work , on the soil in its pristine cond.ition and 



Plate XI, 



Fig, 52. — ' Ramann -j*. Born 30 April 1851 at Dorotlicaital near 
Erfurt, died at Municli 19 Jamiaiy 1926. 
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Upon the lively intuition wliich he had acquired tlirough 'his keen ob- 
servation and acutely critical intelligence in the course of yearly journeys 
taken to all parts of the continent of Bnrope. 

In tMs way from a mmiher of single observations, even though gaps oc- 
curred, causal connections of tlie procevSses of soil-formation and traiisfomia- 
tion could be worked out, and by taking into aoxoiint the results gained by 
other research workers it became possible to develop a consistent conception 
of natural processes in the soil and to state fundamental principles. 

Hence a beginning was made of a systematic construction of the whole 
subject, and the recently developed branch, soil science, now became a science 
ill itself, independent of geology and agricultural chemistry (B. A. IVIlTSCHEP- 
niai). 

During the twenty years at the Academy" of Forestry, Ramann made the 
study of the soil in its pristine condition the main point of Ills experimental 
w^ork. As is well known, in civihsed countries such soil is practically only 
to be found in forests. 

At the University of Munich he devoted Iiimself, so far as opportunity 
allowed, to the work of applying tlie advances in general scientific knowledge, 
especially in pli37‘sical and colloid chemistr3^ to the problems of soil science. 
TMs new direction of Ms studies is very clearlj* refiected in the tliird edition 
of Ms Soil vScience, published in 1911, though much that appeans there had 
to remain in the form of provisional statements, £ind soon became out of 
da.te owing to the rapid progress made b^’- science in general. 

Although for a long time tliis tMrd edition was out of print, and after 
the war was reprinted onlj^ in unrevised form, Ra^-lainN could not decide to 
bring out the new work, wMch was generally looked for, without first maldng 
a comprehensive study of the present situa.tion of the general tlieoiy^ of soil 
science. Unfortunately, fate did not allow him the opportunity of carrying 
out tMs project. In the first place, the isolation of the scientist, during 
and after the war, had prevented all study of foreign scientific works, and 
when the literature of the subject was again available as a whole, Ramann's 
interest and energy* were fully occupied b^" the Soil Science Research Station 
which he had founded in 1919. 

He was very anxious to be relieved of Ms work of teaxMng, hut tMs could 
only be arranged on condition that lie relinquished all part in the direction 
of the Institute. His sudden deatli, a hw months after Ms resignation of 
Ms professorsMp, is the more regrettable on a,ccount of the non-completion of 
Ms book, Rajviann having been a master of the general theory of Soil Science 
with aH its border territories, whereas Ms j^ounger coHefigues are more or 
less compelled to specialise. 

The articles contributed by Ramank on tlie various branches of soil 
science, and forest chemistry are about one hundred in number, pubfished 
in various reviews. The following is an account of some of the most im- 
portant of these. 

He began witli researches on the circulation of mineral substances of 
the forest trees indigenous to Germany, By means of numerous ash-analyses 
further light was gained as to the extent of the utilisation, by the different 
types of timber, of themutritive material in the soil, and at the same time 
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important kiioTdedge was acquired as to the withdrawal 01 tliese suivstaiiees 
from tlie forest, as tlie result o£ timber and firewood requirements aiicl re- 
moval of litter. These studies are to be found tlirougliout the ?^^itsehrrfi 
■jilr Fvrst- nn-d Jaf^dweson. In the Jahybilchev dcr PremsiscJim f^eoh^;. lAinaesmi- 
siali for iS8;,| and 1,885 there a.re inserted articles on wealberiiig oi diiuviiil 
sands and on tlie formation of luotlier rock. 

Next follow itivestigations of soil in the pristine state, as for exainpkv 
into the circiihctioii of water in different forest soils. 

Ill 1 8 8 7 IkVMANN wrote the section ‘ Forstliclie Stand ortslelire ’ in .kO“ 
rky’s handbook 011 the science of forestry. 

He tlieii made a detailed study of the cover or litter traiisforiiaitioii and 
liiiiiius formation in the forest, in particular the question of raw Jiunius : 
the work of llA^iAJsrN, taken in conjunction with tliat of others, F. H. MtJb- 
bER, etc., eliectiiig a radical change in the views originally prevailing in C'ler- 
many on these subjects. Ramann also gave attention in this connection 
to the subject of moor formation. 

RAMA.N]sr was among the first to examine thoroughly the reciprocal action 
between the soil and the natural plant cover. 

In 1901 he brought out a treatise on European soil zones. Tlieii followed 
proposals for classification and nomenclature of the liiiniiis iiia,terio.ls and 
furtlier essays on moors and slime deposits. 

In 1910 his first essay on colloid chemistry" was piiblislied, and in 19 ri, 
an investigation of the life history of the small animals in tlie Getman forest 
soils. 

Some years before a new C3’‘cle of work was instituted |•)y Ramann mid 
his school relating to tlie absorption of the mineral .substances from the soil 
by forest plants, special attention' being paid to the amiual intake of nutritive 
material and to the consequent ‘'body building’’ as well as to tlie restoration 
of this nutritive material to the soil by the autumnal fall of leavers, lliis was 
followed chemical investigations for the study of soil solution. 

Ill 191S a small volume appeared : “ Bodenbildimg uiid Bodetieinteiluiig ” 
(soil classification), a short treatise on climatic types of vsoils from the stanch 
point of economic geography and the liistoiy of civilisation. 

During liis last yetirs of life, articlCvS appeared on tlie ii.n.|‘)0,rtiiiice of car- 
bon dioxide and hydrolysis in weathering, on the buffer action of bicar! donates 
in the soil, and a longer discussion on Umsetzuiigen in heterogeiieii Syste- 
men ” (Influencie of ^Solubility) as well as essays on th.e importance of lime 
in the soil and several articles on questions of acidity. 

In the article on the buffer action of the bicarboiiates Ramann eiiiplvisises 
very strongly, on the basis of some unpublished results of experimental, work 
and. their physico-chemical value, the conception of the harmful weatlieriiig 
or disaggregation’ (die schddUche Verwitterun^) winch is caused by pure solu- 
tions of carbon dioxide. This schddUche Verwitterung is couiiteraeted, by the 
bi-carbonates. The recognition of this fact throws light on the important 
part played , by calcium carbonate in the soil. 

Among, the work published in part only are Ramann ’ s articles, represent- 
ing 'Several years’ work on pemmtite, an artificial water-containing 
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cate, wliicli, as a ‘ model ’ substance to some extent cliemicall}’' defined, was 
used, instead of natural clays, by various investigators for quantitative exaniina- 
tions into soil ciieinical transformations. In close connection witb some 
piibHslied work on exchange of bases, there are in existence some still unpublish- 
ed experimental researches into permutite debasification (removal of the bases 
in permutite) as the result of the action of carbon dioxide, and on the relation 
of this process to the various forms of acidity. (J^. ItiumNN and H. JUNG). 

A comprehensive work on the dispersoid physical and chemical condi- 
tions of the exchange of bases in permutite (E. 'RAhiA'NN and J. D^inze) is 
also unpublished. 

Collected articles by Rajvlynn on quartz suspensions will appear in the 
Kollo idchemische Beihefle for 19 . 26 . They cover more than ten years of 
separate research on chemically cleaned quartz powders of known granular 
composition and surface development. These cleaned' and sedimented quartz 
particles have proved an experiment medium, sufficiently indifferent chem- 
ically and physically as a dispersoid, valuable both for the study of electric 
charge and discharge phenomena (by electrolysis, in particular below the 
threshold value of hocculation) as well as for adsorption investigations. By 
the introduction of these quartz powders, Ramann made possible exact col- 
loidal chemical re>searGlies into natural soil processes, reduced to the most simple 
'case, and under forms admitting of calculation and of microscopic observation. 

Ramann laid great store by these studies on quartz suspensions and it was 
a very real satisfaction to him that he was able in the last few months of 
Ms life, thanks to the devoted work of his colleague, H. Saeeingee, to see 
the experiments completed and the work at least to some extent collated. 

Although the non-completion of the fourth edition of the Bodenl^unde 
is greatly to be regretted, full concurrence may be expressed with what was 
said of Ramann by the representative of the University of Munich at the 
cremation : 

He attained all the objects which lie '"-placed before hhnsell in his pro- 
fession 

As marks of professional recognition may be mentioned his appointment 
as member of the 

Russian Academy of Sciences, 

E’Academie d’Agriculture de vSuede, 

Scientific Eorestry Societies of Einland, 

Hungarian Academy of Sciences 

and as 

Honorary President of the International Soil Science Congress 1922 
and 1924. 

The Higher School of Forestry where he passed the first part of his scientific 
career appointed Mm in 1923 to a honorary doctorate in Forestry — 

as founder and first teacher of modem soil science and establisher of 
the scientific regional study of forestry ’’ {Standortslehre) . 

G. Kraiiss, 

Thamndt — Dresden. 
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Tlie lateniational Society of Soil Science. — Session of the General 
Committee of the International Society of Soil Science. Grordiigen, lo a, m. 
7 April 1926, Commissiezaal, Harmoiiie. 

Present ; 

Prof. Dr. K. Gi^inka, Plonorary member. 

Dr. Jacob Dipman, President. 

Dr. D. J. Hissink, Acting President and General Secretary. 

Prof. Dr. F. Schxtcht, Editor of the Review. 

Dr. NovAk, Cliairman of the First Commission. 

Prof. Dr. Alexins A. J. von’ Sigmond, Chairman of the vSecond Commis- 
sioii. 

Prof. Dr. Eiih, Aifr. Mitscheri^ich, Chairman of the Fourth Coiiimissioii. 
Dr. PI. R. Christensen, Representative of Denmark. 

Dr. SI. Mikeaszewski, Representative of Poland . 

H. J. Page, Representative of England. 

Prof. J. Hendrick, Representative of Scotland. 

Dr. B. A. Keen, Representative of the British Colonies. 

Dr. K. ZyesTra, Auditor 

and as guest : Prof. Dr. N. M. Comber from Deeds. 

Prof. Dr. O. Demmerj^iann (Germany) and J. J, GirsberGER (Swit- 
zerland) were unable to attend. Dr. Borgiiesani, librarian, arrived 
the following day. 


Organisation oe the Society. 


Statement of Accounts. 
Received up till i January 1926 : 


ri 


363 Foundation members (1924) 1897.77 

283 entrance fees 1925 fl, 714.33 

589 members subscriptions’ 1925 » 3825,04 

4539.37 

Contribution of the Czechoslovakian Govemnient . 72.75 


Received for the Reports of the Fourth Conference (Rome 1924) . 209.20 


6719,09 


Outstanding for 1925 : 

24 entrance fees at fl. 2.50 = fl. 60.00 

77 yearly subscriptions (part payments) ... )) 477.53 

537-53 

7256.62 
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Expenses up to i J aiitiary 1926 : 


325.0a 

2549 

350.49 


320.25 

7x3.18 

103343 


128.74 

215.00 
205.35 
384.50 

138.00 
42.50 

1 114.09 


Editorial Office Berlin . 474.26 

Commission WoiyFF, Mitschkwch, Novae:, von ’Sigmond . . 244,41 

Contributions sent to Rome for the reports of the Fourth Con- 
ference (Rome 1924) 222.61 

International Institute of Agriculture 691 Members’ 


subscriptions fl. 2,00 1382.00 

Reprints, Statutes, Circulars, etc 5> 116.00 

™ - 1498.00 


4937.29 

Due Commission Sioki^asa and GirsbbrgER , 100.00 


5037.29 


Expenses of the International Committee of Soil 
Science from April 1922-May 1924 (Prague, Zurich, Rome) 
Comtnissioii FrosTERUS-Wiegner-Gessner . . . 

Expenses Groningen 1924 : 

Printing fl. 53*50 

Correspondence )> 66.65 

Secretarial expenses ....... » 120.00 

Cost of translations )) 80.00 

fi. 

International Reports on Pedology » 

Expenses Groningen 1925 : 


Priiitiiig, paper, etc fl. 

Archives etc » 

Correspondence » 

Secretarial expenses » 

Cost of translations » 

Contribution journey Berlin » 


Balance to i January 1926. . . , * 

.... fl. 

6719,09 


n 

5 ^ 37*29 


)) 

1681.80 

Outstanding Debts 1925 


537.63 


)> 

2219.33 


The auditor, Dr, Zyestra, passed the accounts as in good order with fill 
discharge of the General Secretary. 
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l?lie General Secretary made the following statement of the expenses 


per memher : 

1. Charges for collection of subscriptions 0.50 

2. Review expenses 

(a) Institiite Rome . fi. 2.00 

(5) Bditorial Office Berlin » i.oo 3.00 

3. Expenses in connection with secretaryship, Groningen . 2,00 

4. Expenses in connection with Commissions ...... 0.50 

5. Not recoverable etc 0.50 

yearly contribution per member . « , 6.50 


The General Secretary stated that collection of subscriptions, registration 
of new members and changes of addresses entailed too much work. It was de- 
cided decided to form in the separate countries national sections, which will be 
responsible for this part of the work. For the following countries the fol- 
lowing addresses can be given : 

Germany : Prof. Dr. SchuchT. Giintzelstrasse 59. Berlin-Wilmersdof, 

Denmark : Dr. H. R. Ceistensen. Planteavls-Eaboratorium. Lynghy. 

Spain : Sr. D. Emilio H. DEE Vieeah, Dista 62, 3° der. Madrid, 

United States of America : Prof. Dr. Jacob Lipmlan, Experiment Station. 
New-Bfunsmick, New-Jersey. 

England and Dominions : Dr. B. A. Keen, Rothamsted Experimental 
Station. Harpe-nden, Herts. 

Hungary : Prof. Dr. A. von 'Sigmond, Technische Hochschule, Budapest I, 
Szent-Gellerter 4. 

Italy : Dr. G. A. R. BoRGHESAisri, International Institute of Agriculture. 
Villa Umberto I. Rome (10). 

Norway: Doc. Johs. Eindeman. Eandwirtschaftliclie Hochsclinle. As, 

Dutch-Indies : Dr. Bernard. Algemeen Proef station voor Thee. Buiten- 
zofg, J ava. 

Poland : Dr. Slaw, Mikeaszewski. Rue Szopena 6. Warsaw, 

Russia : Prof. A. A. Jarieofe, Wosdwyenka, 5 Gosplan. Moscotjy. 

Czechoslovakia : Dr. V. Hovak, Chef de rinstitut Pedologique, Kvetna 19. 

Brno. 

Tetters received : 1924 — 233 

1925 ■ — 1006 

Tetters'”"' sent : 1924 — 258 

1925 — 533 ' ' ' 

The General Secretary proposes that the costs of sending out Part A of the 
Proceedings of the Second Commission (amounting to fi. 258.88) shall be paid by 
the International Society of Soil Science. Approved. 

A telegram from the International Institute of Agriculture in Rome was 
received, requesting that a representative be appointed to attend the General 
Assembly of the Institute, to be held' from 19-26 April in Rome. Dr. Tipman 
was chosen. 
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Remaw, The editor, Prof. Dr. F. ScnuCHt, stated that up to the present he 
had not heen able to give collective reviews of the soil science publications in 
the separate countries. The reviews have, for the time being, been grouped un- 
der the headings of physics, chemistry, etc. The editor added that the mnnbers 
have been late in appearance while comments have been made as to the tech- 
nicai and linguistic mistakes occnrriag in the translations. After a long dis- 
cussion, the President of the Society is commissioned to talk over the matter 
with the President of the International Institute of Agriciiitiire in Rome. The 
following resolutions as regarding the Review are passed : 

1 . To express out thanks to the President of the International Institute 
of Agriculture in Rome for having the Review printed and published on 
such advantageous tenns for the Society. 

2. To ask that tlie revision and translations of the Review be executed 
with the utmost care. 

The technical revision of the translations of the original texts can orily 
be satisfactorily undertaken by soil scientists of the country, where the 
language of tlie translation is spoken. 

It is advisable that the first proof in each language be sent to a soil scientist, 
who would act as sub-editor. This latter should be chosen in consultation with 
Prof. SCHUCHX, for France, England and Spain. For the Italian and German 
texts Br. Borghesani and Prof. SchuchX will take the responsibility. 

3. The Committee learns with pleasure that the Review will appear more 
regularly in the future. 

At the end of the discussions a vote of thanks was tendered to the editor of 
the Review?. 

The First Congress of Soie Science, IT. S. A. 1927. 

The President, Dr. BlPiMAN, made the followmig statement : 

(1) Several societies, in America have offered tJieir moral support to the 
Congress. 

(2) The President of the United vStates, Calvin COOEIDGE, will send a 
message to Congress giving his consent to the invitation of the delegates of 
the different countries. 

(3) Accordingly, the American Organishig Committee will recommend to 
the Governments to appo,int as delegates certain soil scientists, and to nominate 
the members of the Executive Committee and of tlie General Committee, as 
well as tlie members of the Committees of the diilerent international Commis- 
sions. 

(4) An endeavour is being made to collect do. 000 dollars, to be employed 
as follows : 

(a) ' $5000 for the Secretariat ; 

(h) $5000 for the Congress proceedings ; 

{c) I5000 for the Exhibition ; 

{d) $45,000 for the expenses of 150 official members taking part in the 
excursions to be arranged after the Congress ($300 'per person). 

(5) An endeavour is being made to obtain hotel accommodation in Wash- 
ington at reduced tariffs. ' ' ' 
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(6) Committees have been formed in the various States to coHect funds 
for the Congress. 

The President, Dr. Tipman, gave the following outline of the prolonged ex- 
cursion to be arranged after the Congress: 

It is intended to make an excursion from Wasliington to California, wMch 
will last about 4 weeks and which wili be cost free for those members who are 
not resident in the United States of America. 

The tmiiitniiin cost of the Congress will be about : 


Burope-NewY ork and back $2 50 .00 

New York-Washington and back .... $ 20.00 

Hotel expenses Washington I 40,00 

Extra expenses $ 90.00 


$400.00 

It seems advisable to publish this estimate of tlie cost as soon as possible 
and to mention it in the letters of invitation. 

It should be noted that the excursion is only gratis for those members who 
ate soh scientists, and not for ordinary members of the Congress. The American 
Organising Committee will discuss this point with the General-Secretary. 

Members of the International Society of Soil Science will not pay any extra 
contribution to the Congress. 

Date of the Congress. The A. O. C. (American Organising Committee) 
intends to hold the Congress in Washington in June 1927. Some countries 
proposed September, others June. Dr. Lipman will mfomi the A. 0 . C. 

Programme of the Congress. 

It was decided to recommend to the A. O. C. the following arrangements : 

(а) Three days for the meetings of the Commissions ; 

(б) Two days for the Plenary meetings ; 

(c) One day for the final session (passing of the resolutions) ; 

(d) One day of rest. 

(e) One day for short excursions. 

(/) One day for the Exhibition ; 

(g) If possible one day for the discussion of the Russian reports. 

Programme of the Commissions. 

First Commission. The Novak Commissioti proposes to meet in 1926 
in order to draw up the programme. 

Second Commission, (von 'SiGMOJiJB Commission) . The programme of this 
Commission will appear in part B of the Groningen Proceedings. 

Third Commission. The Stokeasa Commission intends to meet in. Berlin 
in June 1926. , 

Br. Waksb^ian, has drawn up a provisional programme of the questions to 
be discussed by this Commission: 1. Direct methods of microbiological examin- 
ation of the soE. : 2. Cultural methods of the microbiological exaniinatioti ' of 
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the soil. 3. Soil population. 4. Fixation of 'nittogeii in the soil. 5. Transfor- 
mation o£ nitrogen in the soil. 6. Transformation of the organic substance in 
the soil. 7. Transformation of the mineral elements in the soil. 8, Soil Biology, 
seen from an agronomic standpoint. 

Fourth Commission. The Fresident of the Fourth Commission, Frof, MlT- 
SCHERIJCH, and the Vice-President, Dr. ZyesT&a suggest the following 
programme : 

I, Determination of the materials of plant nutrition in the soil.(pliysio- 
iogical melliods). 

2. Influence of the reaction of the soil on plant yields, 

3. Plant stimulants and |>lant poisons in the soil. 

Fifth Commission. The provisional programme of subjects for discussion 
is given in an appendix; (see below). 

SiiiiJi Commission. No aimouncemeiit is yet made as regards the Girs- 
betger Commission. 

Finally, the programme of the Bureau of the delegates of the Russian soil 
scientists was annotinced by Prof. Geinka, who asked that one day of the Con- 
gress might be devoted to the discussion of the foUow^ing programme : 

I. Historical' summary of the development of sod science in Russia; 
2. Soil morphology ; 3. Classification and scientific grouping of the soils ; 
4, Physical and chemical properties of soils ; 5. Humus of the soils ; 6. Soil Map- 
ping ; 7. The dynamics of sods ; 8. The genesis of soils; 9. The post-tertiary 
deposits and soils; 10. Application of soil science to agronomy, to land surveys, 
to division into soil regions, to land settlement and improvement. 

Further, that an exhibition should be organised as follows to show the 
soil types of the U. S. S. R. 

I. Monolytes of the prdicipal types and varieties of the U.S.S.R. m several 
zones ; 2. Collected samples of the soil x>rofiles ; 3. Collection of the morpho- 
logical characteristics of the soils ; 4. Soil maps and plans of difl'ereiit regions 
ill Russia ; 5. literature ; 6. Drawings and .sketches of apparatus invented by 
Russian soil scientists. 

Finally it was unaiiimously decided to propose to the Congress in. 
Washington that the .second Congress should be held in Russia. If it proves 
impos.sible for the Congress to be held in the latter country, the votes of the 
General Committee will deckle between Gennany and Poland. 

Dr. D. J. Hissink, 

' General Secretary. 

Appendix. Provisional programme of the Fifth Commission for classifica-' 
tion, nomenclature and mapping of soils, by Prof. Marbut, Washington. 

I, Classification of soils, 

i. The extent to wliich the geology of the archaic rocks is to be used as a 
basis for the division of the soils into units or groups of miits.' 2. The extent to 


9 — Agr. ing. 
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wMcIi tlie cHmate of a region and its natural vegetation can he used as a basis 
for tiie division of soils into units or groups of units. 3 . The extent to wMcii 
tlie situation or other geograpMcal circumstances form a basis for the division 
of the soils into units or groups of units. 4. What significance should be attached, 
respective^ to field observations and laboratory characteristics of soils in the 
statement and definition of the different categories in a comprehensive sclieine 
of soil classification. 5. The extent to which the quantity and nature of the 
organic soil substance can be used as a basis for the division of soils into units 
or groups of units. 6. Should the different categories in a scheme of soil classifi- 
cation be founded on soil characteristics or on the forces and conditions under 
which the soils are formed ? 7. General review of the soil in the narrower sense 
{solum) and its profile forming parts. Discussion of the term ■'* soil changes in 
its appearance, according to the development of the profiles. Description of 
different profiles in the soils of the world, relative importance of the appearance, 
conclusions from the various descriptions of sections and maps exhibited. 
S. Submission of proposed schemes of soil classification on the basis oi' the ap- 
pearance of sod profiles. 9. Conclusions and Recommendations . 

II. Soil Nomenolaime, 

I . Soil nomenclature in the United States of America. 2. Soil nomenclature 
in Canada. 3. Soil nomenclature in Mexico. 4. Soil nomenclature in the South 
American cotmtries. 5. The extent to which the present soil nomenclature can 
be used in designating the different categories in a comprehensive scheme of 
soil nomenclature, 6. The extent to which a uniform international soil nomen- 
clature is possible. 7. Statement and discussion of proposed systems of soil 
nomenclature by members of the Commissions. 8. Soil colours and their nomen™ 
dattire. 

III. Soil Mapping. 

I. Proposal of a uniform colour scheme for the soil survey maps of all coun- 
tries. 2. Discussion and final establishment of those geographical and general 
soil conditions, which are to be marked, besides the soils, on the special and the 
survey maps. 3. The degree of specification to be attempted for die soil survey 
maps. 


Meeting of the First International Goinimssion at Rothamsted. ~ 
To the Members of the International Society of Soil Science* With reference 
to the circular, we have the honour to inform you that the meeting of the 
First International Commission will be held ,at Rotliamsted in the month 
of October. 

The very important question of International Methodology will be 
discussed and the resolutions to be submitted to the First International 
Congress at Washington will be prepared. 

Members intending to take part in the Rothamsted meeting are requested 
to communicate with the Chairman of the Commission Dr. ¥. NovAk (Brno, 
Evetna 19, Czechoslovakia) up to the end of June. 
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The definitive programnie of the Rothanisted meeting will be sent later 
«oii to tiiOvSe members only who have signified their intention of being present* 

Yoitrs faitlifnHy* 

Brno, May 1926. 

Br, Ladislav Smoeik, Br. Vaclav Novak, 

Secfctafv oj the Chairman of the 

First Internationai Commission. First International Commission. 

International Society of Soil Science (Pedology)* Suhscriptioiis* — 
The aminai snbscription for 1926 has been feed at / 6,50 (Butch guilders) New“ 
members pay an entrance fee of / 2.50, i. e., a total of / 9. — (Dutch guilders). 

Members are requested to forward to me before i May, 1926, the sum 
of / 6.50 — or / 9.00 for new members — being the subscription for 1926. 

There are still a great many members ivho have not yet paid the annual 
subscription for 1925 (/ 6.60 or f g. 00 guilders, as the case may he), although three 
separate circulars have been sent to them, calling attention to this point. These 
members are urgently reqttested to forward the money for 1925 by return. 

Ill coimtries where National Sections have been formed, it will be best 
for the amiual subscription and entrance fee to be collected by these Sections* 

Members receive the Proceedings and other publications of the Society 
gratis. 

New members who desire to receive Volume I (1925) of the Proceedings# 
should apply to Br, G. A. R. Borghesani, International Institute of Agri- 
culture, Villa Umberto I, Rome (10). 

New members are requested to send me their exact address, typewritten, 
and to inform me at the same time in wiiat language (French, FngHsh 
German, Italian or Spanish) they desire to receive the Proceedings. 

Fiaalfy I should be glad if members would work for the formation of 
National Sections and report to me on the com|)ositioii of the executive com- 
mittees. 


Gfonin^en ,t[ F ehniury 1920 , 


Dr. B. J. PIlSSlNK, 

Acting Chairman and General Secretary, 
Groningen (Holland) f Herman CoUemnsstrmt, N<^ 35. 


Requests to members, 

(1) to form National Sections; 

(2) to pay their subscriptions through these Sections or, where such 
Sections do not exist, to me; 

(3) to pay their subscriptions for 1926 by i August at the very latest ; 

(4) with regard to joining the various Commissions, to communicate 
with the respective Presidents ; 

(5) to communicate with Br. BorOhesani in the event of having 
any complaints to make as regards the forwarding of the Proceedings. 

Groningen, February 1936. 

Dr. D. J. Hissink:, 

Acting Chainnan and GeneraUSecrelary, 
Groningen {Holland), Herman CoUmimsiraat, Nr. 25 . 
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ArcMves of tiie Society, — With, the object of finally arranging the 
Archives of the Society under the following Sections : — 

1. Publications; 

2. Documents; 

3. Maps ; 

4. Photographs, drawings, and similar material ; 

5. Schedules, forms, etc., 

the Members of the International Society of Soil Science are asked to 
send direct to the undersigned, all’ material already available, lately pub- 
lished or still unpublished, relating to Soil Science, wbetlier their own per- 
sonal work, or otherwise. 

The Service of the Archives of the Society will then prepare the slips 
relating to such material for the card index. 

This Service can alvSO supply all bibliograpMcal information, copies of 
doGumeiits and printed matter at cost price. 

Dr. G. A, R. Borohesani, 

Librarian of the Soil Socieiy, 

Scientific Service of the Internalioniil 
Institute of AgricuUure. 

' Villa Umberto I., Rome. 


Reconstruction of the Library of the Laboratoire cPAgroiaonaie 
Colonlale ” (Paris). 

Professor Auguste Chevauier, Director of the Laboratoire d'Agronomie 
Coloniale ” makes an urgent appeal to the Members of the International So- 
ciet3’' of Soil Science to help him to reconstruct the library of the laboratory 
which was destrojred by a fire last June. The library consisted of more than 
20.000 treatises and manuscripts collected during a period of 30 years. 
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PROCEEDINGS OF THE INTERNATIONA^ ASSOCIATION 
OF POULTRY INSTRUCTORS AND INVESTIGATORS ' 


A hsiracis. 

New Expeiimetit on t'iie Imflisefice on Grow^tli of the B Vitamin anc! 

its Oiiaiititative .Demonstration. 

Abets H. KUnische IVocheuschrift, 2nd. July 1925. 

It has been shown that animal tissue, in respect of cell absorption 
and assimilating power, depends in the greatest nieastire on the presence 
01 vitamins, and particularly the B vitamin, so that a lack of tliis vitamin 
causes great deterioration in these essential functions of the tissue. 

A new’" experiment of Abel shows the great detriment to another tissue 
function, also dependent on assimilating |>ower, namely regeneration, or 
the regenerative growth. 

Two pigeons were first fed for a week with polished rice and water, 
the feathers were then plucked out of a part of the left side of the 
breast, and from then both |)igeoiis wy-re given one graniiiie of dry 
yeast. With one pigeon the yeast w^as previousl}^ heated to 130^^ C. for 
5 hours, and thereby the B vitamin destroyed. The re-growtli of the 
feathers with the pigeon provided with the B vitamin was very 
luxuriant ; with the pigeon without vitamin there was no re-giowth. 

It is possible that this method will also be useful for further differ- 
entiations of the B vitamin, which probably lepreseiits a group- of sub- 
stances. 11 J, C. te H. 


Spreading Poultry Tuberculosis in Domestic Fowls. 

Arnold Alwin. Zeiischrijt fur Flrisch- -u. MikkUygiene, Ease. 5, p. 71. 
Oscliatz, 1924. 

As is known, the skin of our domestic animals, together with the , mus- 
cles, is not very liable to tuberculous disease. Tuberculosis has been ob- 
served in parrots, on the head, in the fonix of horn-like tubercles, but the 
hen is not mentioned in the manuals. 

'Arnold now describes skin tuberculosis in a hen of a master butcher, 
who fed his poultry with tuberculous parts of the meat, and thus infected 
the whole tun. The skin showed, for the most part, specially prominent 
on the back and the breast, callous elevations the size of ' a 'pfennig piece, 
3-10 11111:1,' thick, partly flat, partly knotty. 'This compact, fibrous 
growth of the cuticle, which contained isolated cheese maggots, some 
rav-like, some round-oval, radiated into the muscles and joints. 
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Tiibercliioiis ulcers were also visible. Tubercle bacilli were indicated. 
It is a case of regional, dbrous skin tuberculosis, set up by infection 
tiiioiigli sores. B. J* C. te li. 

On tire Fielalions between tlie Shytlini of Respiration and tiie Rhythm 

of the Heart in Birds. 

ArTom, Camii^uo. Archives Ncenanaaises Ae Physiolopje de tknmm el 
des animaux. Vol. X, 3rd. Fcsc, p. 36c. The Hague, 1935. 

An iiivestigatioii of the relations between the rli\?tiirn of respiration 
and the heart rhythm in the case of those birds whose search for food is 
conditioned by frequent and prolonged diving. 

It has been generally" known for a considerable time that there is 
lengthy and complete inhibition of the respiratory movements in these 
birds every time the head, or even the beak only, is plunged into water, 
and that this occurs even if it is made possible for them to breathe freely 
by means of the insertion of a tube communicating with the air. Generally 
the inhibition remains complete during the whole time that the head of 
the bird remains under water. This period may be very long, and in 
any case much longer than would be enough to kill by asphjrsia aniiiiais 
of approximately equal w’-eight but with different habits of life. 

Artom has made many experiments -with ducks and other birds 
(a) with the vagus iieiwe intact, (d) after double vagatoniy and in the 
following conditions : — 

1) Normal conditions. 

2) Extension or dorsal flexion of the neck. 

3) Submersion of the head, 

4) Submersion of the head and continuous supply of pure aii3 
these two artifices being practised conjointly. 

Conclusion The relations between the rhythm of respiration and the 
rhythm of the heart seem capable of satisfactory explanation by the 
h3?pothesis of the action of CO.' of the blood on the cardiac inhibitory* 
centres ; with more considerable doses of this gas, direct action on the 
muscle of the heart probably occurs secondarily. The mechanism of 
these relations between the heart and respiration is probably identical 
in diving and nomdiving birds ; however fairly marked differences, but 
bearing aimfrSt'exclUvSively on respiraton'- inhibition, exist Isc-tweeii these 
two groups of very closely allied zoological species enclow'ed^ with different 
habits of life. 

At the end of his verj^ interesting paper Artom gives 23 references 
to literature on this subject. 'B. j. C. te ri. 

The Effect of Feeding Bacillus acidophilus^ Lactose, Dry SMm Milk 

' or ' Whole Milk on the Hydrogen Ion Coneentratioii of the Contents 
of the Gaeciiin of Chickens. 

Beach' J, R. HilgafUa, a Journal of Agricultural Science, p. 146. 
Berkeley, California, October 1925. 

These experiments were undertaken ■ to determine in what matter, 
if any, the hydrogen ion concentration of the caecal contents of chicks 
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would be influenced by feeding tbem with milk or certain milk products 
and tile relation of any changes found to occur to the control of cocci- 
diosis. 

The studies have been confined to the caecum because coccidial 
infection of chides is usually confined to this part of the intestinal tract. 

The pH of the caeca! contents of chickens was changed from the nor- 
mal range of 6.0 to 74 to a range of 44 to 5.6 by feeding sufficient 
amounts of whole sweet milk, milk cultures of B. acidophilus, milk 
cultures of B. acidophilus plus lactose, lactose alone or dr}?’ skim milk. 

The change in the hydrogen ion concentration of caeca! contents 
from a single feeding of a milk product occurred within two hours to 
two hours and a half after the feeding and returned to normal within 
8 to 24 hours after the feeding. B. J. C. te H, 

The Influence of Feeding Lactose or Dry Skim Milk on Artiliclal In- 
fection of Chicks with Eimeria avium 0 

Beach J. R. and Davis B. B. Hilganlia, a Journal of Agnmltural Science, 
p. 167, Berkeley, California, October 1925. 

In these experiments it was attempted to combat artificially-produced 
'’coccidial infection in chicks feeding them with sufficient lactose or 
dry skim milk to change the hydrogen ion concentration of the caeciiiii 
from the normal range of 6,0 — 74 to a range of 44 — 5.6. 

The results w?ere uniform in demonstrating that a considerable degree 
of a protection against coccidial infection was gained when a sufficient 
amount of lactose or dry skim milk was added to the diet of chickens. 

B. J. C te H. 

A New Tape- V/orrn of the Hesi, RaiHietina {Bavainea) ^robheni n. sp* 

BcVhm L. K. (Vienna). Zeitschnft fiiy ivissensch, Zoologie, VoL 125, p. 519. 
Leipzig, 1925. 

In the siiiail intestine of a hen, which it had penetrated for some un- 
known reason, were found xo chains (with their heads) and broken pieces 
of an nth. chain of a tape-worm of the species Davainea, Further, by 
microscopical examination of tiie intestine, peculiar, nearly conical bodies 
were found of about >54 uim. diameter, which on closer examination ap- 
peared as eggshell like forms. As no account has yet appeared of such 
forms in connection with tape-worms, Bohm proceeds to describe' them. 
With this object, he first attempted their classification, and found it 
had, to be a case of a new species. 

As a result of the extraordinary thickness of the ' cuticle with this 
species and of the strongly developed muscular system along the paren- 
chyma the preparations , m toto — even with careful squeezing — only 
gave an unsatisfactory view of the ' internal organisation of the proglottis. 
Bohm therefore made use of a method which consists in first with the 
aid of the microtome, removing one cuticle (dorsal or central) of the pro- 
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glottis wiiicli was stained previously to embedding and tlien cutting away 
tbe other cuticle. These preparations combine the advantages of the 
preparations m and of the fine sections. Bohm calls them Halbtotopra- 
parate He describes the external marks and anatom-y of the work quite 
exacthp and gives very clear drawings. 

Coiicltision : On the basis of the relations of the cirrus vessel and the 
egg capsules, the worm is to be classed in the branch specks RailHet/mii 
of the species Dmainea Blanch, rich in varieties, established by Fithrmann 
{1920), with'n that of the sub-species Ransonua, also established by 
Fuhrimann (1920), 

He chose the specific name [grohheni) in lionotir of his teacher. 
Prof. Dr. K. Grobben of Vienna. ^ E. J. C. te H. 

Artificial Lighting of Poultry Houses, 

Brown ^,T. Jotmtal of Miiiisiry of J^grioultui'e. p. yL 6 . Loudon, .Novem- 
ber, 1925. 

The object of lighting is to increase the rate of production at a time of 
year when the retail price of eggs is high. The results fully justify the in- 
itial expense of installing lights in the sheds and the slight extra amount of 
labour entailed in attending to the birds after dark, 

M. Brown comes to the following conclusions : 

(1) The effect of lighting the house is to increase the output of eggs 
dining the winter, as the average number of eggs laid by the test flock 
during the first 12 weeks was 61 34. as against 34^/,j laid by the control flod^. 

(2) The aiinuai production is only slightly increased, in tills case 
by 12 34 per bird. 

(3) The cost of the additional food amounted to 6 34 ior the 

year, whereas the increase in egg value w^as 5 s., i ^ 1 ^ d. per bird ; an in- 
crease ill gross returns which is more than sufficient to pay for the extra 
cost of labour and lighting. B. J. C, te H. 

Bacillary WMte Biarrlioea of Chicks, 

DoaxE T. M. Journal of Comparative Pathology and Thempmtics. 
Vol, NXXVIII, part 4, p. 266. Edinburgh, 1925. 

Bacillary white diarrhoea is essentially a disease of artificial incubation. 
It may also occur on faxmS' where only' natural methods of hatching are 
employed, but in such cases it rarely causes any trouble and tends to 
disappear. ' , 

' This is partly due to the dark, warm atmosphere of the incubator being 
favourable for the survival of the causal parasite, while, under natural con- 
ditions, the light and temperature have an inhibitory effect and rapidly 
bring about its death. . 

^ As hen-hatched chicks also are . continually on the move, the infection 
IS disseminated over a wide area and the same conditions do not occur as ' 
111 ,a .crowded brooder house. The fowl is the only species susceptible to 
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iiateal infection. Many cMcks which sm*viv€ the disease harbour the 
parasite in one or moie of their organs throughout life. 

Morpholog}^ Crdtiirai Characters, Pathogenicity etc. are described. 

The gas-producing powers of B, ptillorum are of a fluctuating character 
and there does not appear to be any reasonable grounds for distinguishing 
two groups, as has been stiggCvSted by Hadrey (i). 

The aggkitiiiation test. A point of practical importance is that react- 
ing birds always have infection of the ovaiy ; other organs also be 
infected. This conclusion is based on the results obtained from the 
bacteriological exaiiiiiiation of a considerable number of reactors, 

111 America agglutination in a dilution of 1:33 is considered to signify 
infection, and in England in a dilution of 1:50. Doyle, as the result of 
work, recently carried out, now regards complete agglutination in a diltt- 
tioii of 1:23 as a positive reaction. 

Doyle has tested the method of Beaudette, but in no case has found 
aii> trace of agglutination with the albumen of eggs from carriers. The 
yolks of some of these eggs were proved to be infected with B. piMonim, 
The method therefore appears to be valueless. 

It is known that the B. pidlonm aiid the B. sangimiarium cannot be 
differentiated by serological methods. A positive reaction to the test 
will signify, therefore, infection by either of these organisms. 

The organism is not a normal inhabitant of the health}'^ chick. The fact 
that many chicks which recover, harbour the causal agent and are the pot- 
ential source of future outbreaks, is a strong argument against the policy 
of treatment, 

B. J. C. te H. 


Eye Nematode in GMckens. 

Hok E. Petalwna Poidiry Jounial, No. 2. Ding Nan Agricultural Man- 
ufacturing Company, Petaluma, California, 1926. 

The eyes of some pullets became badly swollen. Some died. In the 
opa.qite, whitish iiiiid around the eyeball were found small thread-like or- 
ganisms. On iriicToscopic examination it was found to be a member of 
the Neniatoda, very likely IHlaria mamoni, described by Six* Patrick Man- 
son ill Hongkong. 

The larvae of the, Filaria grow to about 300 micrometers and live in 
the blood septem of the host. The adults are slender nematodes 'from one- 
tenth of an inch to a few inches in length. They can be transmitted 
from one host to another through the agency of the members of the 
Culicidae or the m.osquitoes., The Chinese saying : ''A mosqiiitobite 
causes the blindness of chickens may have, truth in ,it. 

B. J. C. te H. 


(i) As far as Holland is concerned I fnlly agree with Hablby, as I liave, never 
seen a non gas-producing strain change into a, gas-produciug one. — B. J. C, te H. 
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Poiiltry Farimiiig and Egg Prodaction in Demnarfc* 

Kock V\\ a. Pul)lisliers Dyva and Jeppev^en. Copenhagen, 19- 5 - 

The diflicuities which, beset Danish agriculture in the eightievS <'.■>£ last 
centnn." as a consequence of foreign competition and falling prices made 
many Danes anxious to find new sources of income. One of the most iiii- 
portaiit of the subsidiar}" activities that were taken up was poultry keepings 
with a rfiew^ to egg production. Now, on many farms, poultry keeping 
constitutes one of the principal sources of income. 

The introduction of Mediterranean breeds has had a great and bene- 
ficial influence on the numerical output of eggs in Denmark and also on the 
vSize of the eggs themselws. Together with Plymouth Rocks, Wyaiidc't- 
tes and Rhode Island Reds introduced from America, the Alediterraneaii 
breeds of fowls are certainly among those most widely spread throughout 
Denmark. In 1888 the number of hens, cocks and chickens was 4.5 mil- 
lions ; in 1924, 21.3 millions. Little attention is paid to fattening, while 
tematic duck breeding is practical!}’' unknown in Deiiniark, There are 

a few turke}" breeders, but the breeding of geese is of some importance. 

Eggs were exported to England by the regular steam route for the first 
time in 1S65. In 1924 the egg export was third on the list of agricultural 
products, and amounted to 41.6 million scoie with a value of 150,8 miUion 
Kroner. 

In 1S95 the Danish Cooperative Egg Export Society was started. The 
great advantage of this excellent organisation is that it has established the 
collection and stamping of eggs. Each egg is stamped with a irumber in- 
dicating the producer, which makes it possible to immediately identify 
suppliers of eggs of inferior quality. The local branches of the society 
ail have their owm egg collecters, who make a tour of the members at re- 
gular intervals. All eggs are stamped with the trade mark of the Society. 
They are exported at once, the object of the Society being to furnish 
foreign markets with oiity the very best possible newlaid Danish eggs. 

One of the most elective means towards development of poultry farm- 
ing has proved to be the competitions for the best kept and most pro- 
fitable stocks of fowl belonging to individual members, the aim being to 
promote poultry breeding on strictly economic lines, no regard being paid 
to the purely show aspect. From the breeding centres cheap eggs are also 
distributed for hatching. 

The Danish Poultry Breeders Union extends over the whole country. 
It promotes poultry farming by holding poultry breeding courses, egg- 
laying competitions, poultry e::diibitions ; it establishes control stations, 
issues a monthly paper and gives advice to poultry fanners. 

B. J. C. te li. 

The Breeding Diseases of Poultry, and their Control, with Special 

Reference to Tuberculosis* 

Lkechk M. BeutschR ii&vavztliche Wochenschrift, No. 48, p. 840 .Breslau, 1925, 

The aim of , the German farming industry is to become ' graduafly 
independent of ' imported suppUes of eggs and table fowls. Poultry 
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breeding has on this account become of great importance in the post-war 
years. 

Several diseases are described. 

Diseases like d^^seutery the causes of which are various ; infections with 
bad. coll. 

Within the paratyphus group are named : 

1. Bad. puUorum, which sexologically is near to the Piper poultry 
t3?i3hus, but bio-cheiTiically is different from it. 

2. Bad. typki gallinarum aloalifaciens Pfeiler or Bad. sangidnarium 
Klein. As a mle it occurs in fully grown poultry. LbrchE, however, 
found it in 7 farms as a special disease of ^mmig fowls. 

3. PaTat3rphus of water fowls, hitherto described as paratyphus B. 
Vaccine inoculation against these diseases has proved good. Sera must 
not be inserted with carbolic acid, because with quite young chickens 
poisoning has been observed. The vState Serum Institute, Rotterdam, 
considers a special serum necessary. With these infections it is useful 
to substitute whey for the drinking w’-ater. 

Uhehorn carried out a series of transmission tests on chickens with 
Eimeria stidae of rabbits, which gave suqjiising results. The chickens 
were infected, but onty show^ed transitory?* synnptoms of disease, and re- 
covered again, whereas with poultry’’ cultures, infected chickens died after 
3-5 days. 

The poultiy brood suffers most from tuberculosis. All breeders 
should regularly have their fowls examined for tuberculosis by means of 
the intra-ciitaneous tuberculosis test. The tuberculous reaction is i-ii 
day/s after a positive injection, even though diseased processes cannot be 
microscopically recognised on the organs. A favourable influence can 
be effected by cold-blooded tubercle bacilli. vSpecialty noticeable is the 
early’’ .revival of laying capacity. What this action ' depends on is not 
at all clear ; it does not apx)ear to be a specific albuniinous action. Warn- 
ing must be given against indiscriminate inocnlation with lAiedmann in- 
oculating matter without segregating the diseased, fowls since with this 
treatment only subjects iiiununc to bacteria remain alive. 

The Poison of Fowls and Vacccine Pock Marks, 

Van Nedervekn H. J, Volgelpok en Vaccinevims. Tydschrift voof Dterge- 
neeskeende, VoL 53, p. 63. The Hague, 1926, 

After the passage of fowl pock virus, emanating from a diseased hen 
through rabbits and calf, characteristic pock marks were produced on 
the arm of a child ; these pustules were quite similar to vaccine pock marks. 

After these |)assages, the virus, together with those acquired, had fully 
maintained the original qualities : Introvenous incorporation of the mo- 
dified virus in the susceptible hen always resulted in the disease of fowl 
pock (formation of diphtheritic mouth membrane). 

On the basis of his experiments, the author concludes that there is 
an intimate relationship between the two viruses. 

B, J. C. te H. 
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Avian Tuberculosis in Mammals. ■ 

PtX'M ISI. Publication of the Serum Lahovaiory of llie R. V elerincwy and 
Aq'/ioidtural High School Copenhagen. Printed by Kmidriip & Wuiisdi, 19- 5 * 

A very tliorotigli stiid^^ on the above probleiin containing exhaustive 
bibliography. Pages 67-100 deal with previottsly described cases of 
sxjoiitaneotis avian tuberculosis in maBimals (liunian beings, horses^ 
cattle, various siiiall animals). In summing up this section, 

Pluxi says ; Avian tuberculosis in pigs has been so iiiinutely investi- 
gated, that its significance for this animal can be considered to be 
cleared ut3. The significance of this infliction for mankind will be 
greatke elucidated in a future not too remote. Systematic studies with 
regard to the horse have been made. 

A defect is that in most experiments mammals only have been, used 
and hardly ever hens at the same time. 

Mammals are in general infected by ingestion of faeces containing 
bacilli, or b}* eating the carcases of fowls. 

With man there is ahrays the possibility that he can be infected 
b3^ eating eggs containing bacilli, for it is proved that the eggs of tu- 
berculous hens can contain bacilli, which are not killed by the sital light 
boiling. Pages 100-121 describe cases of experimental avian tubetculosis, 
namely, with porpoises, rabbits, dogs, monke3’'s, mice, rats, pigs, and 
various other animals. 

The results max- summarised as follows : — 

(1) Subcutaneous^ injected avian tubercle bacilli ate only cap- 
able of producing local reactions. 

(2) Iiitraperitoneally inoculated avian tubercle bacilli were cap- 
able of causing tuberculosis in certain animals, but not in otlie.rs. With 
all animals, large doses of not' vei}^ virulent material are, on account 
of the toxic action of the bacilli, capable of causing death accompanied l)y 
cachetic symptoms, with atroph}^ of the organs. With, all animals death 
can be caused with s^miptoms of type Yersin. 

(3) In x^omig animals, avian tubercle bacilli of great virulence a,|:>peat 
as a result of ingestion of feeds. 

Pages 126-174 describe particular investigations of Ptajm. The 
following remarks appear in the summary" : — 

Whilst formerly the possibility of avian tuberculosis in children 
was not taken into account it is now proved that clitklren may be in- 
fected spontaneously with ornitho-tubeiculosis. Comparatively many of 
those animals which react to avian tuberculosis have aborted. The 
pregnant uterus appears therefore to be a place sought eagerly by the 
omitho-tubercle bacilli. Animals which abort on account of avian 
tuberculosis are either not, attacked in any other place, or the demon- 
^-stiable alterations, wMch take place preferably in the lymphatic glands 
of the ■ alimentary canal,, are very slight. When the' avian tubercle 
bacilli have attacked the uterus,, they are able to 'cause abortion. The 
bacilli stibse uently maintain Bfe in the abscesses which form under the 
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mucous iiieiubraiie of the uterus, and so later abortion can again take 
place. 

The only rational method for control of avian tuberculosis is to keep 
in view the source of infection itself, namely, the poultry. Hitherto avian 
tuberculosis has been allowed to gain ground amongst poultr3r, in a manner 
completely foreign to the general conditions of care of farm stock in Den- 
mark. B. J. C. te H. 

Investigations ■concerning Para- typhus Gerros of Vertigo in Carrier 

Pigeons. 

Richter E. Zeitschrlft fur Veterinrdrkunde, No. 12, December 1925. 

Giddiness or vertigo causes heavy losses in pigeon farms. Gener- 
ally speaking, only pigeons of 4-10 weeks fall sick. Subdural abscesses 
are found in the large and small brain. Bacteriological culture treatment 
gave a bacterium of parat3^plius group B in pure culture. 

Richter describes the morphology, biology" etc. of the bacterium. 
Various experiments were made with mice and pigeons, all the bacterial 
cultures showed themselves in food tests as mouse-pathogenic, and those 
taken are to be considered as specific pigeon cultivations. 

In the siimiiiaiy Richter says : 

According to the results of the pigeon infection tests, these bac- 
teria represnt only concomitants of the unknown stimulus causing vertigo 
or staggers 'b B. J. C. te H. 


General Information, 

Request for co-operation in the Proceedings. — M. B.I. C.te Hennepe 
editor of the Proceedings of the International Association of Poultry Instruc- 
tors and Investigators, invites all who are interested from a scientific point 
of view ill aviciilturai questions, even if not members of the above Asso- 
ciation, to co-operate in its work by forw^atding reports, publications, 
pamphlets, books, etc. which deal with this important branch of international 
agricultural economy, 

Tlie reception which these proceedings have met with incompetent 
scientific circles has been very favourable. Mr. A. JXJEE, Poultry Husband- 
man of the Bureau of Animal Industry, U. S, Department of Agriculture, 
wrote recently to M. B. I. C. te Hennepe : It is with great pleasure that I 
have learnt that you are accepting the proposal made by the International 
Association of Poultry Instructors and Investigators to prepare reports on 
aviculture for publication in the International Review of the Science and Practice 
of Agriculture. The appearance of the Review"’ will be followed with 
the greatest interest 

It is requested that all communications in regard to the editing of the 
Proceedings of the International Association of Poultry Instructors and In- 
vestigators be addressed to M. B. I. C. te Hennepe, Diergaardesingel, 96 A, 
Rotterdam. , , ‘ 
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GENERAL AGRONOMY 

A gricuUural M eleorology . 

147. Researcli on Brought in Russia. 

I. — Dj 1NII,OFF Prof. L., Posouidiy na ITkraini, ikbiiia iOiniatologiii ta 
synoptika : — Visnik Sllsko'Gospodarskoi Ncmhi, P, III, A/ypusk 10-12 Str. 1-7, 
Buro SiiskO' — Gospod. Kaukovogo Komitetu Ulaaini. Kkarkiv-Kihv, 1924 
(Droughts in Ltkraina, ciimatological and synoptic research). Messenger of 
Agricultural Science, Vol. Ill, Nos. 10-12, pp. 1-7, Agricultural Bureau of 
the Scientific Coxninittee of Ificraina, Kliatkow-Kiew, 1924. 

II . — RoTmSTnoFF Prof. B., Posukka ta borotka sneiii (Drought and its 
control). Ibidem, pp. 11-17, KlxarkoAv-Kiew, 1924. 

III. — RonKiJKOFF Prof. V. Rolia selekzii v borotbe s posiikhoiii, (The 
role of selection in the control of drought). Ibidem., pp. 7-1 1. 

IV. — Opokit Prof. K., Meliorazia iak zasib borotbi s posiikJxoiu. (hand 
improA'eiiieiit as a means of control of drought). Ibidem, pp. 18-22. 

V. — LejbEdEFF Prof. A., Nabliudenia nad raskhodoiii vody potciivoiii pod 
aprelskim ptarom iaroA'oi pchenitzei i kukiiruzy u Boiiskoi Cblasti. — Izimiia 
po Opytnonm Delu Dona i Severnago Kavkaza (Trudy vScdskoldioziaistvemiykh 
op}i:iiTkh litchrejdenii), \ypusk 4, str. 10S-134, Rostoff na Donii, 1924 (Ob- 
seiTations on the absoi-ption of soil moisture in fallow land and in land sown 
with spring wheat and maize in the region of the Don). Annals of Bxpernmntal 
Agficuliure for the Don canu tlte U orthern Cciucclshs, CWotk of Agrieiiltural 
Experiment Institutions), Voi. 4, pp. 108-134, Rostol! on Don, 192^1" 

YZ. — VnizovSKY P., Rol rastitelnogo pokrova v rasprcdeleniiteinperaliir 
i viajiiosti V nijnikh sloiakli vozdukha 1924. (The effect of a coveting of plants 
in the distribution of temperature and humidity in the lower vStrata of the air). 
Ibidem, pp. 1 34-150. Rostofi on Don, 1924. 

VII. — IvANOFF h. Sovremeimoe sostoiatiie voprossa o zasukhoiistoit- 
cMvosti rastenii. Jrady po pnMadot Boimiijke i Selekzii, Vol. 13, No. i, 
p. 3-32, 1922-1923. (Gosudarstvennyi Institut Opytiioi Agrononiii). heuingrad] 

1 92 3 . (Present position of the question of plant resistance to droi ight) , BulMin 
of A^pplied Botufiy and Selection ^ Vok I3> No. i, pp. 3''35 j I922-1923 (Govern- 
ment Institute of Experimental Agriculture, heningrad, 1923). 

veil.' MoniBOGA, A., O sostoiami selsko-khoziastvennoi nieteorologi- 
cheskoi sieti buro selsko-khoziastevennoi nxeteorologil Gesiidarotvennago 
Institiita Opytnoi Agronomii po materialam sobtann3nti buro za 25 liet ego 
[i«] , , ■ . ' ' ^ ' 
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deiatelnosti — Isvesiia Gosudafstvennago Insiiittla Opytnot Agronomii^ P. Ily 
No. i“2s tr. 33-36, Iveningrad, 1924. (Tiie System of stations org:inised by tlie 
Bureau of Agricultural Meteorology oi tiie Govermacnt Institute of Expe- 
rimental Agrotioni}", and data collected by the Bureau during the past 
25 years), 

IX. — Maksimoi^F N. O programiiiakli i nietodakli izutciienia zavisimosti 
rastenii ot iiieteorologiclieskikii faktorow.. (Scheme and methods for the in- 
vestigation of inUnence of meteorological factors on plants). Ibidem pp, 34-40, 
Leningrad, 1924 

The terrible calaniit^y caused by the disastrous harvest of 1921 in 
Russia, has aroused interest in the investigation of the causes which oc- 
casioned it. Deficient harvests, sometimes entailing scarcitj-g are tiii- 
fortunatei}" a well known phenomenon which recurs periodically in Russia 
at longer or shorter intervals. They are always brought about by drought 
which is more severe in the wide plains of’ South-East European Russia, 
a region pre-eniiiiently wlieat-prodiicing. The drought and disastrous 
harvest of 1921 rvere therefore neither the first nor the worst wliich have 
afflicted Russian agriculture. The same phenomenon occurred in 1892, 
with niucii greater intensity. But never yet, before 1921, had the disaster 
amounted, to a national calamity destroAung, by famine and the disease 
which ensued, niillioiis of liunian lives. Never before had Russia been 
obliged to have recourse to relief largely and generously organised by 
foreign countriee, to check the ravages of the scourge “which had fallen upon 
her. The reason of this was that formerly agriculture was in a noriiiai con- 
dition and that an organisation existed for the control of scarcity ; there was 
on one hand a. vast system of reserv^es of wheat, which were renewed 
every year, while the reserve of the previous year was placed upon the 
iii.arket : there was a special reserve fund in cash, wdiich was drawn upon 
to cover the expenditure on relief to be distributed in the districts 
suffering from food scarcity ; there was, lastly, the system of means 
of comiiiiniication, which worked normally and eimbled a supply of wheat 
to be brought in good time to the distressed districts. In fact Russia 
is so large, and clitiiatic conditions are vSo diverse from one district to 
another of its territory, that the harvest can scarcely ever be deficient 
ill all regions of production. It was at most, in exceptional cases, necessary 
to check or suspend for a time the export of wffleat to foreign countries in 
order to, meet the requirements of the famine-stricken districts. 

This w^as no longer the case in tgar. Agrict,ilture was exhausted and 
reduced to a condition of helplessness until then unknown. Reserves of 
wheat and capital no longer existed and the system of means of communica- 
tion was totally inadequate. But the original cause of the calamity 
of the year 1921 was certainly drought, as it had always been in former 
years of bad harvests. Research oh drought, its influence and means 
of controlling this scourge has therefore enormous importance for Russia, 
a country pre-eminently agricultural where all economic life ■ depends 
always on the results of the harvest. Such research is' also imp)ortaiit for 
the other countries of Europe, on whose markets Russian wheat, sooner 
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or later, must again take tiie place which it formerly held. Also, it is 
of great interest to world agriculture, for drought, accompanied deficient 
harvests, is also experienced in many agricultural regions. The observa- 
tions, considerations and deductions of the Russian savants, whose names 
are given in the indication of the sources which have been made use ol: in 
cotiipiliiig the present article, deserve therefore the wliole-liearted iitten- 
tion of agricultural circles. 

The Soviet Republic of Ukraina having suffered most from droiiglit 
iii xg2i and the production of wheat being very important for this country, 
the work of its savants was directed to research on this question. A 
complete number of the Messenger of AgnctiUimil Science, published by tiie 
Comniittee of Scientific AgTiciilture of Ukraina, is given up to the siibjech 
Besides the four otigina.1 articles b}’ Professors DANircm’F, Rotmistxcjff, 
Kolxuxoff, and Opoikiv, which are here reviewed, the iiuiiiber contains 
a series of reviews of the works of other Russian and foreign scientists 
on the question of drought. 

The articles the four authors just mentioned are distiiigiiislied from 
the other Russian papers by their decisive character. Working under the 
impulse of the urgent necessity of finding means of defence against an 
ever threatening calamity, they were led by their conclusions to recomineiid 
practical remedies. In the region of the Bon and in the northern Cau- 
casus drought is often still more disastrous than in Ukraine. Only two 
papers, by Professor Tbbbdeff and Viazovsky, are available relating to 
that region. Both have a specialised character, are studies of local con- 
ditions and do not recommend means of control. 

The largest and most dispassionately scientific paper is that b}- Prof. 
IvAxoFF, published in the Bulletin of Applied. Botany and SdecHon of the 
Institute of Experimental AgTiculture at Petrograd. A critical anal3'’‘sis 
is given of the information on the resistance of plants to drought ; no 
remedy is found for drought, but the author indicates the existing lacunae 
in the question and all obscure points which have still to be cleared up 
before practical measures can be recommended for the control of this 
scourge. Finally Messrs. Mouibooa and Maksimoff, also of Petro- 
grad, give a brief account of agricultural meteorology in Russia, its 
methods of w^ork and the results obtained by its work during the past 
25 ^’'ears. 

I. The paper by Prof. Daniboff is devoted to the study of drought 
in the Ukraine from a meteorological point of view.' 

The author begins by giving some general data on the rainfall in the 
Ukraine. The North-West part of the country is described, a region on 
the borders of 'Wfiiite Russia and Poland (basins of the, Pripet ' and the, 
Desna), which has an average annual rainfall of from 600 10,650 mim, 
that is to say,, a higher rainfall than the eastern part of the Europ- 
eari plain. To the South and South-East of' that region, ,up to the 
latitude uf Orqueieff-Ekateriiioslav-Eougansk, an average annual rainfall 
of 500 mm. is registered, , Descending • still further towards the South, 
a region with an werage rainfall of from 400 to 450 m.m.is found, while 
the zone of the littoral of, the Black fSea has only 350 inro. '^The culti- 

[ 141 ] ■; ^ 
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vation of cereals only requires an annual average of 200-400 mm., lienee the 
rainfall of the whole country should be sufficient for these crops. In 
practice however it is proved that this conclusion is erroneous. The 
error lies in the fact that in most cases, it is not the average rainfall of 
the year which is important but its distribution in the course of the year. 
A large part of the rainfall falls in winter as snow, and two thirds at least 
of that water is lost by running oh when the snow melts and cannot be 
made use of by the crops. Torrential rains also carry oil a large quantity 
of water, wffiicli runs away on the surface and is not of advantage to the 
crops. The author estimates that at least half the annual rainfall is lost 
in this wa^u 

The prolonged periods of drought however are still worse, during 
which there is absolutely no rainfall. These periods of drought are re- 
peated regularly at intervals. 

The author, distinguishes tw'o periods of drought which recur regul- 
arh^ ill Ukraine, one in spring — April-May — the other in autumn — 
August -Sept ember. More prolonged droughts which affect a whole season 
also recur regulaii^q but at intervals of several 3^ears. Generally, the dur- 
ation of droughts is also prolonged during more than one co-iisecutive 
^T-ear, that is to say that after a x^eriod of several years of abundant rainfall 
there generall}" follows a jieriod of some consecutive years of more or less 
intense drought. 

Ill seeking the reasons which determine these periodic droughts, the 
author notes the relation which exists between drought and meteorological 
phenomena, the distribution of cyclones and anticyclones. Drought al- 
ways occurs in regions of high barometric pressure. All phenomena of^ 
high atmospheric jiressure and all displacement of aiiticylclones are always 
accompanied by drought. Study of the path which displacements of anti- 
cyclones follow in their course, and the direction of that course, is therefore 
of very great importance, as it helps to determine the aixival of periods 
of drought and the period of their duration. 

The following are the principal results of research undertaken by the 
author (i) Periods of drought of relatively short duration (not exceeding 
12 to 15 days) occur as a consequence of a displacement of the max- 
imum atiiiosx>heric X)ressure starting from a centre in the Iceland-Scandin- 
aviaii region and travelling towards the South-East across Europe to the 
Caucasus. In its xireliminary jihase this phenomenon is accompanied by 
a sensible fall in tenix>erature, especially at night, but afterwards it xises 
again ; the centre of maximum barometric pressure at that time reaches 
the meridian of the 'Dnieper. 

This ]3henomenon occurs generally in spring and autumn. In summer, 
the centre of maximum atmospheric pressure lies much further South, 
although always with, a tendency to displacement towards the East. It 
is in coiisequeiiOe of this situation that the tendency of the temperature 
to fall during the early days of the displacement is much ,iess noticeable 
in summer. 

Ill the ,more prolonged periods of' drought, it ,is ,not the anticyclones 
which come from, the West, but the atmospheric depressions which 'are 
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formed in Eastern Europe and even in Western Siberia wMcli are most 
important, Tliese depressions become stationary and piisli back tlie 
spheres of high pressure towards the South-West of the European plain. It 
is possibly a case of re-establishment of equilibrium between two centres 
of barometric waves which come into collision without co-ordination, one 
from the South-East of Europe and the other in the Lower basin of the 
Dnieper and on the shores of the Black Sea. lEe displacement of the 
region of high pressure, which is at the same time a region of drought, 
moves from the East westwards. The changes of temperature are not in 
this case so marked as in the former ; especially no fall in temperature is 
noticed during the first few days. These periods of drought generally 
occur in spring. Droughts of ver}- long duration are accompanied by a 
displacement of the centres of high atmospheric pressure starting from the 
Atlantic towards Siberia with a widening of their base on the coasts of 
Scandinavia ; two centres of reduced pressure are thus formed one in, 
the northern part of the Atlantic, the other in the North-East of Europe. 
Consequently the isobaric lines of the centres of high pressure have the 
form of a triangle with curved sides, the centre of which is situated on the 
lower part of the Dnieper. Waves of depression pass over Europe one 
after another in an eastward direction ; in addition lesser waves descen,d 
from the North oh Scandinavia. This phenomenon causes torrid droughts. 
The re-establishment of equilibrium causes a driving in of the centre of 
reduced pressure to the North-West of Europe and a break of continuity 
of the anticy clonic zone in the direction of the parallels of latitude , forming 
an outlet for the centre of high pressure westwards. 

The duration of this phenomenon and the extent of its development 
give the impression that it is the result of atmospheric waves of very 
great amplitude, whose undulations are prolonged for several months. 
The observation of this phenomenon is one of the most recent advances 
of science in the field of weather forecasting. In this way the predicivion 
of a threatening period of drought at a time more or less clist.ant is 
therefore closely allied to the forecasting of weather more or less in 
advance. 

Owing to the progress made in the study of meteorological conditions, 
together with the records of previous years, it hoped tliat. the ]>to- 

Meni will be solved in such a way as to satisf}'' the e,xigendes of pra,ct.i('a1 
agriculture. 

II. Prof. RoxmsTuoFF deals mainly with farming processes wliieli 
nia}’* be useful in the control of drought. 

Formerly, care was taken in Russia, to accumulate snow in the fields 
during winter, to obtain the benefit of the moisture afterwards from its 
melting. Means had been .devised for leaving in the fields the stalks of 
tall stiff plants, such as sunflower, sufficiently spaced to retain a large 
quantity of snow, to avoid its removal hy wind and' to slow down its melt- 
ing in spring, in order, that the soil might absorb a greater amount of^ 
water. Partial , re-afforesting of the steppe was^ also recommended again 
with the object' of forming a wind-break and of preserving the humidity 
of the air if not that of the soil in the neighbouring cultivated fields. The 
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snow on cultivated fields was also covered with ashes to cause a rapid 
melting and the absorption of the water on the spot, the snow wliich re- 
mained preventing the running ofi of the water along the surface. Snow 
was also accumulated in trenches between the ridges. 

All these methods have been found insufficient, or even quite illu- 
sory, and have not proved of practical application. 

It has since been proved that the water always runs off at the surface 
so long as the ground is frozen, that is to say so long as it is covered with 
snow, and that it is only after the melting of the snow that it can infil- 
trate and be stored in the ground. Consequently it is the autumn rains 
which are most important from the point of view of the water iitilizable 
for' agriculture. The autumn rain infiltrated in the soil remains there, 
for it is held in the soil by frost. The winter snow gives no increase of 
humidity ; it loses by evaporation and by running off on the surface when 
melting, and the field has not generally in spring more than, the same degree 
of humidity that it had in autumn. It is necessary therefore in the con- 
trol of drought to utilise as much as possible of the humidity of the soil, 
by avoiding its useless waste and by attracting to the vegetable soil the 
reserves of moisture which lie in the sub-soil. In studying the records of 
soil humidity collected during a period of 25 years, from X887 to 1913, 
in the experimental fields of the Odessa agricultural station, the author 
reaches the following conclusions: 

The Odessa region is often subject to drought, the average annual 
rainfall not exceeding 320 mm. It has been calculated that l 111111, of 
rainfall corresponds to 450 pottds of water per dessiatine, and that to form 
I foud. of dry vegetable matter, 400 ponds of water are required; a rain- 
fall of I mm. suffices therefore for the formation of r.5 ponds of grain and 
straw, and a rainfall of 320 mm. could give 480 ponds of dry matter per 
dessiatine, wliich according to ordinary calculations corresponds to a crop 
of X40 ponds of grain and 320 ponds of straw per dessiatine (about 25 q. 
of grain and 529 q. of straiv per ha.). Now it is evident that these re- 
sults would give an immense crop for Russia. But in this calculation 
the inevitable losses of water have not been taken into account. There are 
firstly the showers of short duration which only affect the surface of the 
soil, there are next the torrential rains part of which is lost by running 
off at the surface ; lastly there is the snow^ which does not enter into ac- 
count for agriculture. The author estimates that on the average only 
about 200 mm., out of the annual 320 nim., are profitable for agriculture. 
This quantity of water would still allow for a crop of about 100 ponds of 
grain and 200 poitds of straw per dessiatine (16 q. of grain and 32 q. of straw 
per ha.), which would still be a very satisfactory^ yield. It is considered 
that a quarter of that quantity still constitutes a satisfactory crop for 
years of drought. The evident conclusion is that a large quantity of 
the moisture available for agriculture in generally lost. 

It is this loss of moisture not utilised by agriculture that the author 
mainly wishes to ' avoid, and it is in agricultural methods designed for 
this object that he sees the most effective means for 'counteracting drought. 
In his opinion, the run off of water during the heavy autumn 
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rains must be cbecked. In order that the rain may be rapidly absorbed 
by the soil, the upper layers should be well broken up to a depth of about 
5 to 10 cm. The surface of the field should not, however, be perfectly 
flat and level, so that the stratum of air which is in immediate contact 
with the ground may not be constantly displaced and renewed by wind, 
which would dry up the soil. The most advantageous agricultural method 
is that which leaves the surface of the ground covered with small 
clods the size of a pigeon's egg. The clods themselves will dry up very 
quicM}^ but the}^ check the circulation of the air between them and, to 
that extent, prevent the drying of the soil between and beneath the clods. 

vSiirface tillage carried out with light instruments, cultivators, weed- 
eis, hoes and harrorvs should be repeated very often. It should be 
begun immediate^ after the harvest, the stubble being first pulled up 
which starts evaporation by drawing the moisture to the surface and 
increasing the evaporation area. It has been obseiwed that if the stubble 
remained standing the soil w'ould become perfectly dry in from 8 to lo 
days after heavy tain of 12 to 15 mm. In carr^diig out the work the 
stubble should merety be uprooted, without turning over the la3^er con- 
taining the roots, or a still greater diydng up of the wbole layer would result; 
it is not therefore a matter of bur5dng the stubbles but on!}?' of uprooting 
them as they are removed with a harrow subsequent!}'. Surface tillage should 
be repeated about every fortnight to maintain the upper la^'er of the soil in 
the desired condition. The author considers that this procedure would, 
in most cases, save a large quantity of moisture which w^ould otherwise 
be lost, and that it will also be effective in the control of drought. 

III. Prof. Koukunopf, considers that the best safeguard would be 
found in the selection of xerophilous types of cultivated plants. It is 
not that he does not fully recognise the importance of tillage methods,' 
but considers that this side of the question has already been very fully 
studied, while hitherto little has been done respecting the types of 
cultivated plants most resistant to drought. He finally recommends a 
suitable rotation of crops and a s^^steni of cultivation. It is doubful 
whether the deficiency of moisture in the soil is the only cause of low 
yields in times of drought. If this doubt is well founded, it is evident 
that means devised for accumulating moisture the soil do not suflicient- 
ly^ safeguard against drought. Hence it is not sufficient to rely on cultiv- 
ation methods which can only regulate the amount of water in the soil. 

^ The author first of all investigated the peculiar properties of plants 
resistant to drought, and the indications by which they can be recognised. 
It. is generally thought that the most essential property of such plants is 
a well developed root system ; deeply penetrating tap-roots are no doubt 
able to, imbibe moisture 'from The lower strata of the soil. However, this 
property is not alone sufficient, as the soil may contain enough moisture 
and yet, the plant may none the less sufier from drought in certain con- 
ditions as proved by experiments. The plant will suffer from drought 
as soon as the amount oi moisture transpired by the leaves exceeds the 
amount supplied by the roots. The writer' terms this '‘physiological 
drought . . The ligneous vessels of ^ the plant can only conduct a certain 
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quantity of water to the leaves. Water must therefore be acctiniiilated 
ill the soil but it is still more necessary to prevent excessive evaporation 
from the plant itself. There are two means of ejecting this object. 
The hiiniidity of the air may be maintained and re-afforestation has 
always been, rccoinmended for this purpose ; but this measure is neither 
very certain in its effects, nor easy to put into practice, as it requires 
iieav3^ expenditure and much time. The second means is to find or 
select types of plants which transpire as little as possible. 

It has been observed that plants of winter growth are generally 
more resistant to drought than those of spring ; they are also able to 
stand cold better and the attacks of insects. 

The problem therefore is as follow's : — We must, by selection, create 
types which transpire little moisture, have deep roots, can be grown in 
winter, and are very resistant to cold and pests. 

As regards methods of procedure, the author indicates three : — 

(1) the selection of individuals suitable for creating pure lines ; 

(2) importation of foreign plants ; 

(3) the creation of new types. 

The method of importation of foreign plants is eliminated as it has 
been tried for wheat and -has given unsatisfactory results ; the , imported 
wheats very soon lost their essential qualities, and only gave a much 
lower yield than indigenous wheat.. 

The indications of resistance to drought wdrich may serve to give 
direction to research on selection and the creation of new types are : — 

(a) The development of the root system. 

(b) The intensity of transpiration by the leaves. 

(c) The resistance of the plant to drying up of the vegetable 
tissues. 

The last category, however, is at once discarded, since no plant 
resists drying up without prejudice to its yield. As regards development 
of the roots, it is curious that plants w’-hich have the most largely de- 
veloped root system are precisely those which are least resistant to drought ; 
this is ex].)laiiied by the intervention of the factor “ physiological drought 
mentioned above. As matter of fact the intensity of transpiration is 
very great in the leavCvS of thevSe plants, and their growth w^'otild only result 
in impoverisliing the lower stratus of the soil by consuming the reserves' 
of moisture, . 

Selection therefore can only be directed to the intensity of transpira- 
tion 'by the leaves. , Recent research, by the author and his collaborators 
has shown 'that the intensity of transpiration does not depend on the 
size, nor on the number of the stomata, nor on the diameter of their 
ostioles, but exclusively on the size of the cells in all tissues of the plant. 
This is explained by the fact that .the rate of passage of water through the 
cells, and therefore through the vessels, must necessarily depend on 'the 
size of the 'cells., There ' are great differences in plants as regards the 
size of the Cells, not only between different varieties or types, but even 
between individuals of the same type. The author even considers that 
it' is possible to find in this character a' sufficiently - great diversity for fomi- 
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ing a whole biological scale 'b and thinks it possible to create new lines 
on the basis of this character. He has crossed a type of wheat with 
broad leaves and medium sized cells thus ensuring vigorous growth in the 
new plant, with another type having narrow leaves and small cells. 
The result has been the creation of a new type of winter wheat resistant 
to drought, and which has already reached the generation. It is on 
these lines that he would wish to direct further scientific research and 
large-scale experiments in the practice of agriculture, by extending the 
field of these researches to all species of cultivated plants. 

The author then discusses the rotation of crops, and considers that 
cereals with deeply penetrating roots exhaust to a great extent the re- 
serves of moisture in the lower strata of the soil and hence a great decrease 
in the number of bacteria in these strata is brought about which renders 
the soil infertile. Cereals should therefore never be sown for tw’-o 
successive years on the same field, as is generally done with the triennial 
rotation (fallow, winter cereals, spring cereals). On the contrary, plants 
with a differently arranged root system, with spreading surface roots, 
should be introduced into the rotation, leguminous plants and root 
crops satisfy these conditions. They transpire less moisture, and hence, 
leave a large reserve in the lower strata of the soil and thus favour the 
development of bacteria. The rotation of cereals with plants having 
more widely spreading and more superficial roots is especially important 
during years of drought. Hoed crops have the further advantage that 
they ate well suited to cultivation in lines sufficiently far apart for a horse 
to pass between, which enables the field to be cultivated every fortnight 
(indispensable in years of drought). 

The author therefore recommends replacing the present triennial ro- 
tation — fallow in pasture, winter wheat, spring cereals — by a five 3^ear 
rotation as follows: - (x) Winter wheat. (2) bate hoed crops (potatoes). 
(3) Spring cereals. (4) bate hoed crops (mangolds, carrots). (5) 
hoed crops (peas, beans, flax). With this rotation, cereals would 
alw’'a3’'s come after hoed crops which accumulate reserves of moisture 
in the deep strata. It is seen therefore, that the author recommends for 
the control of drought methods which involve a change of rotation, the 
removal of stubble and weeds, frec|uently repeated surface tillage and, 
lastly, the creation of types of plants resistant to drought. 

IV. M.^ Opokiv, values ver^’- lightly all those measures which have 
only a palliative character. The accumulation of reserves of moisture 
in the soil and sub-soil on one hand, and economy in its consumption by 
means of diminished evaporation on the other, may help to obtain a 
fait crop of '.winter wheat in season of drought, but could never 
ensure a good yield when the rainfall is insufficient' and, as for spring 
crops, all these measures remain powerless to make them, profitable" 
In fact, ail processes of dry farming become useless at a certain point 
when the air and the soil become heated, in a season of drought, up tO' 
6o®C- In such a case the growth of whole fields has been seen to wither 
'and perish in two or three days and then only an abundant rainfall could 
have saved the crops. Heat keeps pace with drought when anticyclones 
, 1147 ],; ' ' 
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occur, and ei’cii during ordinary seasons less intense and less prolonged 
periods of drought may exercise a disastrous influence on tlie crop, if 
they occur at such times in the grorvth of the plants when the need of 
nioistiire is more strongly Mt. Prof. Broounofr has very well named 
these times critical periods ’’ of grovdh, from a meteorological point of 
view. These critical periods are genera% seed time and subsequently 
periods when vegetative growth is most intense. Plants therefore need 
certain definite quantities of moisture, available at different phases of 
their developineiit, and to obtain a good crop, that moisture is absolutely 
essentiah 

The writer sees only one effective remedy against drought, whether 
prolonged or temporary, namely irrigation. In order that the best 
results may be obtained from irrigation the water must be supplied to 
the plants in the form to which they are accustomed, that is in the form 
of an artificial rainfall. 

Experiments of mechanical watering have shown, that, even in normal 
seasons a surplus yield of from roo to 200 % is obtained with this method 
for the principal crops, owing to the suitable distribution of the water 
supplied to the plants, the phase of growdh through which they are passing 
being taken into account. The only objection which can be raised to this 
method is the heavy expense involved and the quantity of water which 
must be available. But the Ukraine has a su-fEcient number of rivers, 
springs and wells to provide for this requirement, The same rivers could 
ulsO' supply the powder necessary for a S3^stem of electric stations sufficient 
for the distribution of the wuter required fox agiiculture. The cost of 
constructing such a system to sup|>l3?^ the hydraulic recpiiieiiients of the 
country would be enormous, but not beyond the financial resources of the 
vState, and the expenditure would soon be repaid with full interest, owing 
to the additional yield of all crops. 

The author thus returns to the great projects of electrification of 
the country, much discussed in Russia five years ago and which naturally 
have never been realised on account of their very magnitude. 

V. The paper by Prof. Bubedeff, relates exclusively to conditions of 
growth in the Bon region. The normal climate of that region is described 
as particularly unfavourable for the growth of cereals, especial^'' for spring 
cereals. In fact, in the steppes of the Don the heaviest rainfall occurs 
during the xnonths of June and July, while the spring season is generally 
very dry. Spring wheats have not therefore the amount of moisture 
which they require at the commencement of their growdh, while the suinmet 
rains often hinder the harvest and damage the crop. Nor are these rains 
of use for the subsequent sowdngs, since the humidity is not retained 
long enough in the soil, and the months of August and September are 
always dry. The farmers endeavour to avoid this drawback 'by giving 
preference in spring to the planting of late plants, such as sunflowers, maize, 
mangolds, which can benefit by the summer rains and which are harvested 
in August and Septembex. 

The author carried out a series of experiments in order to 
ascertain the varying losses of moisture by the soil as consequent on the 
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rotation most coin.nionly used in the country, namely : — fallow, winter 
wheat 5 barley, maize, spring wheat, barley. He has measured periodic- 
alty the moisture of the soil in each layer of 0.5 cm., down to a depth of 
2.5 m, and separate!}^ for each field of the rotation indicated. To determine 
the degree of iiioistiiie of the soil, the samples were dried at a temperature 
of xo5-iio®C. hy means of a current of air, until the weight of the sample 
became constant. In the course of these exxDeriinents it was found that 
wheat was more susceptible to variation in supplies of moisture than 
maize, especially on account of the distribution of its stages of develop- 
ment according to season ; in fact vcheat suffered much more than 
maize from drought in spring. For the production of a given quantity 
of grain, wheat rec{uires more moisture than maize and, ciiriousl}^ the 
consumption of moisture for a given quantity of grain is greater for 
wheat during dry than during moist years. The author explains this by 
observing that the vegetative organs do not economise in the moisture 
wdiich they consume ; they draw’' from the soil all the moisture they can, 
ill developing their foliage, which increases transpiration ; if drought oc- 
curs afterwards and the moisture remaining in the ground is insufficient, 
the grain develops incompletely and the crop yields more straw than grain. 
He terms this biological drought Species of plants with periods of 
growth as short as possible and which yield less straw, should therefore 
be selected, especially for years of drought. 

The results reached by the author in his experiments are formulated 
in the following conclusions : — 

(1) Fallow does not cause any acctimulatioii of moisture in the 
soil in spring. 

(2) The reserve of moisture in spring in the strata of the soil occu- 
pied by the roots of crops, to a depth of 125 cm:, does not depend on autumn 
tillage nor on the previous crops. 

(3) Wheat and maize, after the harr^est leave similar quantities of 
moisture stored up in the soil ; these two crops therefore have the same' 
agricultural value for the crops that come after them. 

(4) The stratum of soil ordinarily occupied by the roots — from 
0 to X23 cm. in depth — alw^ays accumulates a large amount of moisture 
towards spring, 50 % of which comes from the winter rainfall and 16 % 
from the aiiiiual rainfall ; this accumulation of moisture in the tipper 
laj^ers ^of soil should, be attributed to the condensation, of aqueous vapour 
which is set free in the lo'Wer strata of the soil. 

VI. The paper by Prof. Viazovsky contains fewer suggestions wHch 
are capable of being used directly for the control of drought than that of 
Prof, Tebkdbff. The .facts ascertained in the course of his exqieriments 
and of his careful observations, the results of which are recorded in a series 
of tables, while they have enabled known facts to be verified and ' confirmed, 
have not, however, resulted in many new conclusions. ' 

It is known that active vegetation produces' under the shade of its 
cowr, peculiar atmospheric conditions differing from those of the surround- 
mg area 'Which is not covered with vegetation. The temperature and the 
degree, of humidity of/the air 'ate quite different under the' cover of plants 
|i4r3 '' • ' 
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and outside such shelter. This diference is maintained, not onty tinder the 
influence of daily sunshine, but also at night. The absolute and relative 
humidity of the air is always greater, not only under the cover of plants, 
but also in the strata of air immediately above them, in comparison with 
those registered at the same height where the ground is bare. 

The air passing over a field covered with vegetation therefore becomes 
charged with hiiniidriy^ which is transported as the air moves. The temper- 
ature always being lower under the shelter of foliage, even during the night, 
with saturated humidity, than in the surrounding air with a bare surface, 
it is evident that these phenomena depend exclusively on radiation, and 
not on transpiration of the leaves. At the same time, the temperature is 
much more constant under the shelter of foliage. The author found that 
the temperature under these conditions remained relatively high, not onty 
during sunshine, but also in the early hours of the morning. 

It is well known that oats seldom succeed in the region of the Don and 
the Northern Caucasus. The author places this fact in correlation with 
the recently observed fact that the ostioles open and remain open for a 
long time when the temperature, reaches 39^^C., and that after 4 or 5 hours, 
all the starch in the plant disappears, being transformed into sugar and 
carried away in solution in the sap. The same 'phenomenon has been 
observed for spring wheats after 10 to 17 hours under the influence of the 
same temperature, and for winter wheats and barley- after 20 to 35 hours . 
It is evident that, in these conditions, the plants yield scarcely any grain . 
Oats are also subject to another drawback in the climate of this country ; 
even during the most favourable seasons, the grain ripens too early, while 
the stalks and the leaves are still green. 

VII. The work of Prof. IvanorR is a general paper, of much larger 
scope than the former articles. Its general character of critical anal^^sis 
and its importance for giving direction to further studies have already 
been indicated. The following is a more detailed review. 

Although it is well known that transpiration by the leaves of plants 
is, infinitely greater than is necessary for the production of plant 
substance, M. Ivanorf does not agree with the opinion of those who con- 
sider such transpiration superfluous and who , would restrict it by all 
means. It is true that mineral elements can penetrate iaito plants in- 
dependently of the absorbing action of transpiration as is the case with 
aquatic plants ; it is therefore osmosis on one side and the pressure of the 
roots on the other, which causes movement of the sap. However, to 
get a rapid ascending movement, without loss of energy caused by' the 
|3ressure of the roots, transpiration must necessarily intervene. The author 
remarks that the ascending sap not only contains mineral but also organic 
substances, sugar and enzymes (amylose and oxydase). To render pos- 
sible the exchange with the liquid of the cells, the concentration of the sap 
must not be too great but it must pass in large quantities. Moreover, 
experiments and observations have clearly shown, that when transpiration 
decreases noticeably, for example on account of excessive humidity of 
the air, the crop becomes abnormal and defective, not only in quantity, 
but also in qiialit}^. This is explained by deterioration of the ' tissues of 
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the plant, under the influence of decreased transpiration. In fact, the 
intensity of transpiration and the qtiaiitit5^ of liquid transported deter- 
mine the degree of turgescence of the plant, which has, like every 
character, its optiiiiuiii point, very important for resistance to cold 
and pests. Transpiration therefore acts as a regulator for the in linen ce 
of the temperature. 

The author then discusses the indications of xerophilisni, which in 
his opinion are still far from being decided. The action of the stomata, 
ostioles, hairs, the cuticle and wax, as regulators of transpiration has not 
yet been properly deiiiied. Certain writers think that the width of the ostio- 
ies a,nd the opening of the stomata do not correspond with the intensity 
of transpiration, the opening of the stomata depending rather on the 
light and the stomata serving rather to store up the carbonic acid gas of 
the air, than to transpire moisture. Kolkunoff’s discovery, previously 
referred to, is not, in the author's opinion, either really conclusive or clearly 
explained theoretically. He considers the size of the cells as a merely 
empirical indication of xerophilism, and attributes no greater value to the 
point than to the observation that the number of stomata is not reduced 
in xerophilous plants ; the same is true for the number of hairs, the thick-- 
ness of the cuticle and of the layer of wax which covers it. 

The methods of investigation need improvement and attempts should 
be made to measure exactly the diffusion and traspiration through the 
stomata, and the registration of transpiration should be done not only in 
the laboratory but also in the open field, in normal conditions of the life 
of the plant. For the moment, there is not yet any acquired knowledge 
except the conclusion that the so-called xeromorphous structure of the 
plant is not a sure indication of decreased transpiration, and still less of 
resistance to drought. 

None of these so-called indications is sufficiently established to serve 
as a basis for a work on selection, with a view to obtaining subjects and 
lines of plants resistant to drought. Moreover, the iiiteiisit}^ of the pro- 
cess of transpiration by the leaves is far from corresponding always with 
the resistance to drought ; in other words, it is not always the plants wliicli 
resist drought which transpire the least moisture, and vice-versa. Neither 
is it imown whether the intetisity of transpiration decreases under ' the 
influence of drought, nor in what manner such reduction takes place wlien 
it is produced. 

Other indications of xeromorphism in the structure of the root system 
have, been sought for, but no clear result has been reached. Fortunately 
in this part of the research it waS' possible to make observations on plants 
growing^ in a suitable environment. Resistance to drought depends in, 
the first place on the power of absorption, of the roots, and next on theii' 
structure. ' The powder of absorption can be measured by the plasmolytic 
method, by the osmotic pressure. It has been found that 'the osmotic 
pressure increases with the drought and in certain plants can attain . up to 
40 and even. 100 atmosphere, varying always up to a certain limit for each 
species of plant. As a rule, however, the capacity of absorption of the 
roots exerts a mote, decided influence on the rapidity of absorption of moist- 
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me by tbe plant, than on tlie quantity of moisture wliicli is siijDplied to it. 
Tile degree of luimidity of the soil at which the supply of moisture no longer 
suffices to cover its loss by transpiration has been calculated for various 
plants; that Auiliie has been called the wilting coefficient and it has 
been found that the variations from one plant to another do not exceed 
a limit of lo %. 

It should also be remarked that the whole of the moisture contained 
ill the soil is not accessible to plants, for a certain amount of water is 
always retained in the soil, in virtue of the capillarit}^ and the hygroscopicity 
of the colloidal particles. The richer the soil is in humus and colloidal 
matter, the greater will be the amount of moisture which remains inaces- 
sible to plants. In these limits, the plants which have the power of in- 
creasing osmotic pressure, owing to absorption by the roots, are in the 
most favourable conditions for resisting drought, and selection, based on 
this character should be possible. Moreover, the arrangement of the 
roots and rootlets in the soil must also have an influence. If the distance 
between the rootlets is sufficiently large, so that the zones of soil 
drained are not in contact and the ascending movement of the moisture 
is very slow, part of the capillar^’' moisture contained in the rhizosphere 
will remain unutilised. The structure of the root S3^steiii will therefore 
correspondingly increase the resistance of the plant to drought ac- 
cording as the rootlets are sufficiently well developed in the strata of the 
soil containing available moisture, to utilise the whole of that moisture. 
But these strata of the soil not being alwa3^s necessaril}’ at a great depth, 
even in dry localities, it is not surprising that it has not been possible to 
establish a iiecessaiy correlation between the resistance of the plant to 
drought and the length of its roots. 

Among indications of xero morphism have also been reckoned other 
characters whose importance cannot be denied, but the comparative study 
of which is still very imperfect. These characters include the capacity of 
the plant for conducting water from the roots to the leaves, passing through 
the stalk. It is evident that the structure of the vessels, which conduct 
the ascending sap, must play an important part in resistance to drought, 
but up to the present study of this question has not given other indications 
than the simple fact that xerophilous plants have a fuller I'^ascular system 
than plants which have little resistance to drought. It is also kno\witliat 
the capacity of the plant to absorb moisture through its roots does not 
alwa^-s correspond with that of conducting it to the leaves through its 
vessels ; in these conditions the vascular s^^stem may become a limiting 
factor for the stij^ply of moisture to the plant. But the relation which 
necessarily exists between this factor 'and resistance to drought must still 
be made the subject of further research. 

The contribution of moisture by the atmosphere is certainty possible 
and should have an influence in resistance to drought. It is stated that 
the plant is unable to utilise directly the aqueous vapour in the air, although 
its presence exerts an influence on the intensity, of transpiration of moist- 
ure by the plant. As regards dew, it is certainty absorbed directly by 
the plant, but it is not known what part this factor plays in resistance to 
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drouglit. Sprinkling experiments on plants and the observation of the 
effects of showers of short duration indicate that if the teniperatiiie is 
high and the air very dry, this contribution of moisture may often become 
harmful to the plant. The phenomenon, indeed, has been obserA^^ed, but 
not yet explained in a plausible manner, that these spriiikHiigs render 
transpiration so active that as a final result the loss of moisture exceeds 
the supply, and the plant wilts. This question also deserves^ further re- 
search. Still further indications on the possibility of utilising certain 
peculiarities in the growth of plants for the control of drought are found 
in the literature on the subject. These peculiarities, which are in fact anom- 
alies, are the phenomena known under the names of nanism, anabiosis 
and ephemerality. Nanism in the faculty which plants have of reducing 
their size itndex the infiuence of drought. In spite of its restricted develop- 
ment, the dwarf plant is able to produce fruit and seeds which have the 
power of germinating, but .for cultivated plants the yield is naturally much 
reduced. If the plant is affected by drought, not from the conimeiicemeiit 
of its growdh, but when growth is already finished, some plants lose a large 
portion of their leaves and reduce their vital functions to a niiiiiiiitiin ; 
they enter into a phase of torpor and repose, to renew their vegetative 
vigour as soon as rain occurs ; this is termed anabiosis. Certain of our 
cultivated plants have this power, which could perhaps be turned to ac- 
count to counteract a drought of short duration, but the question has as 

been too little studied sufficiently to formulate any conclusion. 

The same is true for the question of ephemerality, which is the capacity 
of the plant to change its habit of life so as to become acclimatised 
to an arid region, that is to say to reduce the duration of certain 
phases of development utilising for development the dampest periods 
only of the climate. It is thus that the wheats of Turkestan develop 
from their germination, so vigorous a vegetative activity that they come 
into ear long before other kinds, and with an astonishing luxuriance of 
vegetation ; the second part of their life, up to maturation, is on the con- 
trary ver>^ inactive and slow. This peciiliarity enables them to support 
the spring drought without harm and to await the late rains in June. 
Tastly, the low temperature of the soil in spring in Central Russia favours 
resistance to drought in oats by checking the development of the folia, ge, 
while the roots maintain a normal growth ; the plant having few leaves 
transpires less moisture and stands the drought well. 

All these peculiarities are phenomena of acclimatisation, which deserve 
Ml attention in the study of the control of drought. Prof. IvAxoPB notes 
the great complexity of the problem and the absence of definite results in 
its research. Not one of the indications , of xeromorpliism in our cultivated 
plants is as yet quite certain. Now, the problem to be solved is to find, 
even by empiric methods, a xerophilous type' of each cultivated plant 
and for each climatic region, laboratory experiments are not' sufficient 
for an adequate solution of this problem, they must necessarily be com- 
bined with observations of plant life as. displayed in normal conditions and 
their results must be confirmed by such observations. 

It is also necessary' to define what is to, be understood by “ resistance 
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to droiiglit that as to say, what is the degree of drought which hecomes 
injurious for each crop in each locality, and what are the manifesta- 
tions of drought which cause injury to crops, whether it is deficiency 
of moisture in the soil, or dryness of the air, high temperature, too 
intense siuishine or mist, which damages any particular crop. In fact 
the capacity of resistance of plants to each of these injurious influences is 
certainly different . Lastly, the relation between the periods of drought 
and their duration on the one hand, and the phases of development of 
cultivated plants on the other, must be studied. Needless to say that 
comparisons between one plant and another are only to be made in this 
research wuth great discretion, and this not only because of the properties 
of each type of plant, but also in view of the different objects of their 
growth, since it is, for example, in one case the seed, in another the 
root which forms the most valuable part of the crop. This work may 
therefore be considered in the first place as an ecological investigation. 
The conditions of 'the medium, the meteorology of drought, must first 
be studied; research should next bear upon the morphology, anatom}^ 
and the phenology of cultivated plants, to finish with the study of their 
physiology, always from the point of view of their resistance to drought. 
The question having the character of a purely ecological problem, we must 
begin by elaborating methods which may lead to solution, seeing that 
ecological methodology is still in a rudinientar}^ state. 

Ylll. The articles by Mouiboga and Maxsimoff do not directly 
attack the problem of the control of drought in Russia, but they afford 
some idea of the scientific apparatus existing in Russia which could 
be used in the execution of the full research proposed by Mr. IvANOFBt 

Mr. Boijboga states that the system of agricultural meteorological 
stations, established in Russia on the initiative of Prof. Brooxjnoff in 
1897, had begun to have a more or less important development just before 
the w'-ar. Fifty three of these stations were established in Russia in 1913. 
Since then, political events have not only stopped this development, but 
have even destroyed a part of the work done. A commencement has 
been made to re-establish, it, but 'in 1923 the system' contained only. 33 
stations, most of wdiich had insufficient apparatus. The Central Bureau has 
collected and preserved an enormous quantity of material recorded by the 
stations during the whole of the past of years, but this material still awaits 
elaboration. 

IX. M. Maxsimoff : sketches the programme of research' in agiicul- 
ttirai meteorology, partly undertaken, partly to be continued, with a view 
to the control of drought. The factors to be studied are : — the atmosphere, 
the water' supply, the properties of the soil, temperature, light, and the 
combination of these factors in variations of weather. 

Changes of weather should be studied in tl^eir relation with the various 
phases of development of plant growth. It is necessary to determine for 
each crop the “ critical periods/' in Prof. Brooukoff's sense. 

As regards methods, a, series of parallel observations should be '.made 
on the normal conditions of plant growth and' on .artificial conditions 
under glass and ' in, pots. 
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The aiitlior indicates the principal objects and methods of research 
in the open held, namely : — 

(1) Sowings at different times and phases of developrneiit^ 

(2) Sowings in different localities and in different climatic condi- 
tions. 

(3) Experimental irrigation. This method, by elimination of the 
principal factor, i.e, the water-supply, would make possible the separate 
study of the influence of temperature and light. To eliminate these two 
last factors, recourse would have to be had to growth under artificial condi- 
tions. It is possible to regulate and vary the influence of light by the 
use of screens. It is possible to suppl3" plants in greenhouses with more 
or less dr3" and more or less warm air. Growth in pots has certainly the 
drawback that the root sj^stem is alwa\"S somewhat compressed. lk>x this 
reason this method is not suitable for research of a complex nature, but it 
ma^' well be used to determine separate^ the influence of each factor, 
for example, the hiimidit^^ of the soil, the amount of water consumed, the 
coefficient of transpiration, etc. 

The interpretation of all results of investigations on gro\vtli carried 
out 14,. artificial conditions requires great care. G. Z. 

1 4 8. Agricultural Meteorology i,n Italy. 

PAOnoxi B. La meteoi'ologia agraria in Italia. La Metcorologia praiica, 
Year No. 3, pp. 93-107. Montecassino, I9a5. 

The author of this article, Father B. Paoloni, a student of meteorology?', 
has for many years endeavoured to make practical application of purely 
scientific meteorology to the requirements of agriculture, which in Italy ' 
is of vital importance to the country. According to the author, one of the 
principal shortcomings of the Italian meteorological service is perhaps 
that not only does it still remain too much in the purely scientific stage, 
but to this is added the very^ serious defect of want of adequate means and 
of concentrated effort. 

In Itaty, where it niay^ be said that pure and agricultural nieteor()h'>gy?^ 
originated (the first pheiiological observations were made in tli'e Orto del 
Semplici at Florence in 1810 and compared with meteorological data of 
the corresponding period), and where up to a few decades ago through the 
medium of descriptive articles and the work of students of the seiencc:'^ 
such ms Conte Aumkeico ba Schio and Dr. LAMimRXicc), irmcli iiiigiit be 
learnt even by foreign countries, the situation is now one of absolute in- 
feriority, compared with many other countries. 

x^ttempts have been, made to coordinate,' over wide zones, meteorolog- 
igical agricultural observations, making at the same time investigations as 
,to the principal families of, cereals and the chief varieties of fruit trees, 
but after a .short time, for one reason or another, the movements, even 
when supported and actually promoted by the Government (as in 1886) 
have failed. Today there exists in Italy the Rivista Meteofico-agfafia, 
published under the auspices of the Central' Observatory of Meteorology, 
but, apart from its modest dimensions, it is solely' devoted to general 
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agricultural meteorology’^ and, moreover, a large part of the observations 
relative to agriculture reported. in it are not the work of specialists nor 
even of persons of real specific competence. Today, except, for some pri- 
vate movements (of which the most impotant, if not the only one, is the 
meteorological system existing in Terra di Lavoro, founded and managed 
by Father B. Paoeoni) there no longer exists any indication on the part 
of competent organs of a serious intention of dealing with the matter. 

Under this scheme there have been and still are collected the 
principal meteorological reports relating to phenological data of a con- 
siderable number of plants, subdivided into nine groups : — cereals, fodder 
plants, leguminosae, industrial plants, vegetables, vines, olives, fruit- 
bearing and forest trees. 

On the side of the Ministry of Agriculture, in consequence of the in- 
creasingly great diffusion in foreign countries of ecological researches tend- 
ing to determine the cJtar act eristic environments of each plant and the most 
favonmble conditions for perfect grozoth, an attempt was made some years 
ago to start in Italy a service of agricultural meteorology which, without 
being as extensive as that which existed in Russia before the war^ might 
however form a solid starting point for the definite organisation of this 
most important branch of agricultural research. 

Unfortunately, however, partly through a great disproportion between 
means and the object and perhaps also through want of enthusiasm on the 
part of those from whom it might have been expected, even the circulars 
sent out Avith this object remained dead letters and the inconsiderable 
amount (U. 45 ooo a y’-ear) assigned to this object was not even fully 
utilised. 

The capital mistake, however, at the outset was to try to duplicate tbe 
Central Bureau of Meteorology, instituting a new centre of collection of 
meteorological-agricultural reports in the Ministry of Agriculture, when the 
Central Bureau already^' organised to receive reports from all sources, and 
only’' requiring more adequate economic means and improved methods, 
could very well have done the work. Nothing, however, has so far been 
achieved, but there is every reason, in the present necessity for increasing 
the production of wheat, to apply to that end the aid that could be given 
by meteorology’. 

Meteorology- is among the very^ first of means. Without asking, 
even remotelyq for such a sum as the 50 millions which the United States 
spend annually’^ for the agricultural meteorological organisation, without 
asking, at present, for the magnificent French organisation which is insti- 
tuting in each commune a radiophonic station which four times a day will 
broadcast to the farmers the forecasts of the Central Observatory for the. 
following 24 hours, it is possible to establish by a single act of goodwill a 
realty practical and useful service placing it under the Central Bureau in 
Rome, the new service to be charged with the duty of supplying farmers 
with the following daily items : — 

(a) Regular forecast of a general character, once or twice a day. 

(b) Notice of periods of fine weather with the progress, for the re- 
gion, of the more important meteorological phenomena. 

[ 148 ] 
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(c) The termination of the periods. 

(d) Ainiotmcemeiits of frosts and storms, especially liailstorms. 

(e) Peculiar hygrometric conditions favourable for the spread of 
parasites and diseases especially injurious to certain plants. 

The forecast for the 24 hours is now accurate 90 times out of a 100 ; 
the local experience of each farmer would supplement and improve tlie 
forecast in each centre. 

jSfor would this be the oiil^^ collaboration wiiicli might be required of 
the farmer himself ; he also should despatch for each place periodically, 
to the Central Bureau, such information as, after careful consideration, 
would permit of the periodic compilation of a general statement of the me- 
teorological-agricultural situation of the country and of its immediate and 
remote agricultural prospects. There will thus be the possibility, in each 
region, of the adjustment of the growing of various crops to the clitiiate 
and tniiiimum amount of the summer rainfall. 

This is not a small matter as in Southern Italy where delay in sowing 
wheat from faulty estimation of the duration of_ rainy periods, may lead 
later, in the season, to loss of the crop with damage of over 500 million 
lire. All equal or even greater loss may occur in the case of forage plants, 
and other large amounts for vines, olives, fruit and vegetables, so that over 
two thousand million lire a year is at stake, and be saved by an effi- 
cient agricultural meteorological organisation. 

A, Fa, 

149. Methods of Weather Forecasting, 

Roitch J. Les metliodes des previsions du temps, pp. 2 So. Fdlix Alcan, 
Paris, 1925. 

New methods in relation to the forecasting of vreather with reference 
to its application to agriculture have been suggested by VEUCKuru. 

The W'^ork in question omits all preliminary matters, and deals only 
with the subject of forecasting, referring in certain instances to former works 
hj the same author on static and dynamic meteorology. In the 280 pages 
of the volume, various methods of forecasting are considered and discussed 
in sufficient detail. 

The book is divided into three parts : 

Empiric forecasting, local forecasting, general forecasting, on tlie basis 
of simultaneous observations made on a large scale. The fust naturally 
forms a large section dealing with the' knowledge transmitted by means 
of proverbs, aphorism relating to various phenomena, observations of the 
behaviour of certain plants animals; etc. ; a very large mass, the value 
of which is in many cases disputable, but the interest of the subject is 
not thereby lessened. 

In the other two parts are set out the methods of scientific forecasting. 
There . are naturaEy differences of opinion, due largely to the incomplete 
knowledge possessed with ' respect to the atmosphere and particularly 
as regards solar radiation. , Moreover many lacunae still exist in the know- 
ledge' of the, relations between statosphere and trophosphere, the basio 
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factors being absent, whicli might serve as criteria of the principles of 
weather forecasting. 

These, on the other hand, vary according to circumstances and' ac- 
cording to certain t>’pes of weather so that a method may from time to 
'time prove efiective or not even allowing that in its application there 
may still be, to a certain extent, empiricism, and the factors of iiiiivi- 
dual sldih 

On the other hand, no rule regarding such a complex matter as fo- 
recasting must be too narrow and rigid, and a selection from the standard 
methods is necessar^c The author admits that this procedure may be 
slightly iinscientUic but is due to the early stage of the young science in 
question. 

It would indeed be a mistake to derive a rule of general application 
from the formula of a standard method, whereas the wise use of its fun- 
damental elements may always furnish and constitute a useful contribu- 
tion to those already possessed, leading to the elucidation of the problem 
the manifold aspects of w^hich constitute its difficulty. . A. Fa. 

150. Principles of Practical Weather Forecasting. 

vSansoN J. Fa Prevision du temps. La Vie Agricole et mrale, Vol. 26, 
Ko. 22, pp. 353-356, Fig. 2. Paris, 1925. 

The author discusses some of the principles of practical weather fore- 
casting, chiefly founded on records of the wind and clouds, of animals and 
plants, with a short note on the atmospheric ‘‘ parasites '' observed by 
means of radio-telegraphy. The importance which the observation of 
■clouds, especially in recent 3^ears, and particularly, the higher clouds — 
usually cirri — heralding the arrival of depressions, has assumed, is 
noted. From these observations it is possible to deduce some general 
principles which have considerable practical value. 

(i) With light winds, variable in direction and with a sky almost 
free from clouds, wth morning mist or abundant dew, there is in all 
probability^ an aiiticy^clonic condition (high pressure). A certainty of 
settled weather is then probable. However, with light southerly winds 
accompanied hy-^ a rise in temperature, especially?- in the morning, and with 
high cumuli scattered over the sky, thunder storms or atmospheric disturb- 
ances are to be feared, especially in summer. Regular daily?' variations 
in the velocity^ of the wind, that is to say the passage from a light current 
■ in the morning to a more considerable current, coincident ' with the max- 
imum temperature of the day and with decrease at sunset, indicate a 
settled condition. 

On the other hand a change of weather is to be predicted, if in the 
course of a fine day, the wind continues to remain strong in the evening 
and at night. 

Rapidly moving cirri, coming from a direction between south and 
north-west (3rd and 4th quadrants); should giveweasoii to suppose, espe- 
cially^ in May^ and October/that depression is coming whose centre is 
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situated sliglitl}^ to the tight of the direction from ’^^'hich the clotids come* 

These cirri may precede the , depression 24-48 hours, according as 
the observing station is situated on the edge or in the centre of the mb- 
iiloiis mass ; in this case rain or dry weather will depend on the distance of 
the station from the centre of the depression. The apj^earance oi: liigli 
ciiniuli coming from the above-mentioned direction nia}^ give similar 
results. 

(2) By forecasting the direction of the wind, it is possible to predict 
changes of weather. Indeed, for a given place, certain almost constant 
characters of the weather correspond with the direction of the wind. For 
each station it is therefore possible to draw up special charts of frequency 
of the wind according to the various directions, i.e. graphs wdiicli, illustrate the 
atmospheric currents apart from their intensity According to the pre- 
vailing directions, observation will disclose t^qx'-s of weather not liable to 
change while the conditions w’hich have determined them eoiitiiiiie. 

(3) Certain aspects of the atmosphere also furnish good indications 
for a local weather forecast. Rain is preceded by exceptional clearness of 
the air, by better perception of distant sounds (especially those emitted 
Tn the direction of rain}' winds), by increased twinkling of the stars, by 
the occurrence of solar and lunar halos (especially the former) ; by the 
fact that the clouds are massed in the direction towards which the wind 
is blowing and b}' other indications of minor importance W'-hich may 
naturally var}?- from one region to another, especially in countries round 
the Mediterranean. The various colorations, of the sky at dawai and 
sunset are also important. 

If the sky is pale or grey in the morning, or orange-red in the evening, 
fine w'eather will continue ; brilliant colorations at dawn, almost alw^-ays 
indicate rain. A yellow sky at sunset indicates wind, wliile when the 
disk of the sun appears to undergo certain characteristic deformations it is 
always a sure sign of rain. 

Other chromatic indications, useful in forecasting, W'ere recorded 
centuries ago as popular ideas based on experience, such as formed, 
the, subject of poetic treatment in Virgil’s Georgies, and have been 
taken up recently, developed and |)ropotinded by Father Paoi/jni of 
Montecassino, as an aid to weather fore; casting under the title of Vir- 
'gii’s Method The observation of the higher air currents, detiermiiiabie 
by observation of clouds (Besson nephoscope) can also furnish useful 
indications for forecasting. If the wind below becomes stronger the 
higher clouds travel in the opposite direction, or in a direction forming 
fairly wide angle, it may be predicted that the wind below will give 
place to the Fglier current. Two winds succeeding each' other in oppo- 
site directions almost always bring rain. In this respect, in winter, the 
'Case^of the hot, very dry, South-East wind which 'Is apt to blow on the 
MediterraneanGoast of Africa and which is invariably followed by a North- 
West wind bearing rain, is tjp^ical. Generally, rain may more 'easily be 
predicted, the rnoie 'Superimposed strata of clouds 'are present in the sk^o 
Settled clouds 'in the direction wrhe nee the, wind blows, only bring a CQnti™ 
ntiation. of "the same' ait current ; if on the other hand they appear in the 
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opposite direction, they aniiotince the termination of it. When clouds 
collect from different directions, they indicate a thunderstorm ; clouds 
collecting on the slopes of a mountain ixidicate rain. 

(4) Certain animals are able to give indications regarding change 
of weather ; thus the behaviour of cats and birds on the approach of rain 
is known. On the approach of bad weather, flies become more trou- 
blesome and sea-birds come in greater numbers to the coast and fly lower. 
On the other hand, with fine weather, swallows fly higher, butterflies are 
more numerous, spiders weave their webs more actively, and flies fly even 
after the sun has set. Certain plants also can indicate the coming 
state of the weather and both in the case of animals and plants such be- 
haviour is explained b}’' variation of the hydrometric condition of the air 
when the change of weather is indicated. 

(5) Since meteorological phenomena are always accompanied by 

more or less intense electrical manifestations, the importance in this re- 
spect of receivers of electric waves in wireless telegraphy is evident. The 
principle in itself, indeed, is not new, since in 1787 a priest, , M. Vknxan 
of Burki (near Basle) had invented a kind of harp with 15 strings of 
diflereiit thickness, over 90 metres long, stretched on large cylinders 
and arranged at suitable distances from each other. The instrument 
(meteorological harp) was placed in a «North to South direction and in- 
clined so as to form an angle of 200-300 with the horizontal. During 
changes of weather the harp gave vibrations of various strengths according 
to the distance and magnitude of the depression which it indicated. The 
receivers of wireless telegraphy can pick up the so-called atmospheric 
“ parasites’" or disturbances, the intensity of which is variable and at pre- 
sent classified in three categories : — rustling, crackling, cracking, Th- 
crackings indicate the approach of a hurricane close to the station, e 
the crackings increase in intensity and frequency ; it is retreating if 
they decrease. Slight rustlings, similar to the sound of frying, indicate 
the coming of a hail cloud ; numerous cracklings, on the other hand, are 
indications of the occurrence of a large depression. If the isobars of 
the depression are concentric, the direction of maximum crackling wi'll 
be that of the South and South-East sectors. Rain and mist make re- 
ception fairly good, the contraiy is the case when the air' is dry and 
cold. A. Fa. 

1 51. Forecasts of Stormy Squalls by means of Radio- Telegraphy. 

MirGNiKR-SKm\Ni> J . Reclierches en vue de la prevision des grains orageux 
en Afrique Orientale Francaise au moyen de la T. S. F. BitlUi. du ComitB d'E- 
iudes Hist, ei Scient, de V A fvkfim Occidentale Frangaise, No. 3, pp. 177-185. 
Paris, 1924. 

At the station of Conakry (Gulf of Guinea) since 1919 and onwards 
M. MuGisrinR-SERAND has undertaken a series of investigations with regard 
to the forecasting of stormy squalls, ■ especially those ' which bring hail, by, 
means of wireless telegraphy. 

The first results obtained encouraged Sbrakd to renew. Ms researches 
systematically in 1922, by making use of the apparatus on the. antennae 
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and that on the radiogoniometric square. The object of the observations 
made on the square was to determine from the auscultation of “ atmospheric 
parasites perceived by help of the apparatus, the position of the storms and 
possibl}^ to follow their course, determining also, as the storms gather, in 
mhat direction the parasites were most numerous. The apparatus used 
for this purpose consisted in the following parts. 

Scmate with flat spiral of 1.45 m. x 1.45 ni. 106 spirals about 8 in in. 
apart, with a total length of 355 ni. A lo/io copper wire covered with two 
layers of cotton. 

Plugs, dividing the roll into 5 parts. Condeiisor capable of being- 
regulated bj" air 2/1000 m-d. Amplifier by resistance ; three valves one 
of whicli was detecting and compensating. 

I/istener of 2 thousand ohms. 

This square was suspended at 1.80 m. from the floor inside a room wdtli 
a roof of corrugated sheet iron. 

The installation under the sheet iron was probably not the most fa- 
vourable for the satisfactoiyr reception of signals, but it was impossible to 
find on the hill (80 m, above the sea) any other more suitable place. Moreover, 
experiments made in the open air have shown that there was not an appre- 
ciable diflerence between signals received in this way and those obtained 
under the above-mentioned shelter. The brevit}/ of the period of obser- 
vation did not allow of conclusions being obtained; one fact, however, 
dominated the others, which was that except for a few rare exceptions, 
it was never possible to perceive a decided maximum of parasites '' in a de- 
termined direction. This is due to the fact that the observations were raadt* 
at a time when there wem almost daily formations of stormy squalls accom- 
panied by an extraordinaiy’^ abundance of atmospheric parasites. 

It is on the other hand now’’ proved that in French West Africa sue ii 
parasites appear on a regular front of immense length, but with more or 
less marked sinuosit3" and with a general direction F-W. 

From obsen-ations made with antennae during a longer period, M 
Sexaxb drawls on the other hand the following conclusions : In Gtii 
nea, stormy'- formations are accoinipanied b}?* a peculiar abundance of, at- 
mospheric parasites,, a sort of preparation by electric artillery, a |)lienn" 
menon which generally exhibits a fairty regular progression. Afttn 
a certain time from the commencement of listening, the discharges are 
succeeded Iw a rhythmic noise w^hich compares to that of 

frying, interrupted periods of more distinct sparkiogs more or less pro- 
longed. Taking into account the average velocity of ,st<)niw squalls 
estimated by Henri Hubert, at about 60 km, an hour, it is thus possible?, 
with the installation described, to forecast the arrival of a storm 250-300 km. 
'distant and therefore 5-6 'hours before its arrival over the stations. 

The following examples illustrates the progression of the sound of the 
'' parasites ” indicated : — ’ ' 

/Ai 6 a.m. = 2 (index of sound) ; at. 9 a. m. = 2 ; at 2 p. , m, “ 
4 (continuous sound); at 5.p.m. =4 (discharges at intervals) ; at, 5.30 arri- 
val of the 'squah nver the Station. ■ This listening through wireless tele- 
graphy enables, in a certain sense, weather pulse "ta be felt. 
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Certainly tile best solution for giving greater value to this nietliod would 
be the employment of registers which would automatically record the at- 
mospheric parasites, were it not for the fact that their use in restricted by 
the high cost. I Undoubtedly, however, such ap|)aratus and the direct 
observations indicated by, it, may be a valuable factor, the use of which 
would tend progressively to become more common for forecasting weather 
ill ail}?" given region and with great advantage especially to agriculture. 

A. Fa. 

152. Weather Conditions and the Yield of Almond Trees, 

Frkbia F. Fa previsione dell'entita del prodotto del iiiandorio di im’an- 
iiata in base airaiidameiito della temperatura delParia ed alle precipitazioni 
nel trimestre gemiaio-niarzo. Hendiconti della i?. Accademia nazionale dei 
Lincei, Vol. I, ser. 6, half year i. No. 9, pp. 548-552. Rome, 1925. 

Variations in the yield of almonds are noted from year to year, some- 
times so considerable as to affect the importance of the crop to a large 
degree. It is considered that a rapid fall in the temperature of the air and 
a succession of more or less intense frosts during the period when the 
almond trees begin to set their fruit, are the causes which more or less 
directly produce such variations, since in that case not ail the small 
almonds, exposed to such conditions without protection, come to 
maturity. 

More important than the sudden fall in temperature which has more 
influence than any other local conditions affecting the crop, are the general 
climatic conditions and for this reason the author has made investigiitions 
with respect to the general climatic conditions during the period from 
January to March ir Apulia and Sicily, studying them with regard to 
the crop. 

From the data collected, a relation has been shown between the ther- 
mal and pluviometric variations and the yield of the crop. Not onty 
the falls of temperature in March have a decisive reaction on the value of 
the crop, but the whole course of minimum temperature and rainfall 
throughout the period from January to March also affect the crop. Uni- 
form deviations in the minimum temperatures in the three months men- 
tioned, ii] conjunction with not too heavy a rainfall, constitute the best 
conditions, which are less favourable when such' uniformity is lacking 
and when, after a warm January, a cold February and March follow with 
hea\T rainfall irregularly distributed over the region. 

On the basis of the meteorological observations of the current year 
the author predicts that the crop will be approximately normal in vSicily ; 
it will be slightly below normal in Apulia, because some species of almond 
tree were caught by falls in temperature while they w^ere in full ' blossom. 

A. F. 

Feriilisers and other Products Useful to Agriculture. 

153. Investigations on Stable Manure. 

ZiUr^tORFF and., Zibimbrmann H. (Agrikultur-Chemisclies Iiistitut der 
'Universitat Konigsberg) . Der Stalldiinger, seine Aufbewalimng imd Behaiid- 
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limg im Wlrtsclia/itsbetriebe und vSein Gehalt an wiclitigeii Filaiizeiiiialir- 
stoSen iinter lieutigen Fiittermigsverlialtnissen. Laiidwifischalflichc J uhrlnuiier, 

Vol LXI, No. 2, pp, 236-283. Berlin, 1925. 

The value of stable niaimre depends principally on tlic composition, 
of the food given to the animals and on the method of storing and treat- 
ment of the manme. War conditions have brought about considerable 
changes in the feeding of cattle and consequently a decrease iii the value 
of stable iiiaiiure, a decrease which, in the case of Germany, was estiiinited 
in 1920 at 250 000 tons of nitrogen and 70 000 of phosphoric acid. 

The object of this work is to define the present conditions and to esti- 
mate the present value of stable manure for appiicatio,n to the land. Peal. 
Is often used now as a litter, which entails a further decreavSc i.n. iiiaiiurial 
value. 

The values found by the author are compared with those previously 
ascertained by other investigators. Thus we have for stable munure, 
estimating the dry matter at 25 %: 


Stutzbr’s values .... 
Holderleiss’ 

,Tlie aullior’s . . . . 




N 

K.jO 

0*350 

0/ 

.'0 

0.700 % 

0.800 

0,270 

% 

0.543 % 

o.()6f> % 

0.200 

% 

O.53S % 

0.6(>2 


Stijxzbr's values however, cannot be ' considered as average, but 
oiity as maxima ; on the other hand making the comparison with those of 
Hobbbflbiss, which may be taken as corresponding to average conditions, 
it appears that there is at present in the case of stable manure a dec, reuse 
of about 25 ^/o in phosphoric acid, while nitrogen, and potash may l3e taken 
as tin, changed. 

The following are the values for sheep manure on the 32 of dry 


matter : — 

P2O5 N ,K" 

Stutzek’s values 0.250 % 0,850 % o.(>7o % 

Tlic autliorb » .......... 0,365 % 0.7S5 % 0.713 % 


The higher values for phosphoric acid and X3otas.1i are attributa,ble to 
the fact that the manure was in a more advanced state of deeon,i|)ositioii. 
In the case of manure heaps in the open, the author obtained 


P^Oj. o 232 % N. 0.449 % 0.557 %. 

which are all less than the lowevSt values given by Stittzeiu 

The author's researches indicate that in large farms the feeding of 
cattle is now much improved and that the manure is being proper!}?* stored ; 
the conditions on small farms, for which ' considerably lower values were 
obtained, are less favourable.. The new sy^steni .of treatment of .manure 
by fermentation at high temperature is not yet common in Germany ; on 
the only farm visited by the author the required temperature was never 
atta.med, ' ' ' , , 

. Analyses of drainage effluents from horse stables have shown consider- 
able differences, namely ' 

. for 'nitrogen from o.ii to 9.92 'gm, per litre, and potash from 0.43 to 
17.87 gm., with, prevalence of .the lower .values,. .so that more than half the 

, [IM]' ^ ,v " ^ ^ ■: .3' ' ' b ' ' '''' ' 
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samples (55 %) contained ICvSS than 2 gm. of nitrogen and 5 gm. of potash 
per litre. The average values are 3.52 of nitrogen and 5.69 of potash, 
mdiich are very similar to those of Stutzer who obtained 2.3 and 4.6. The 
proportion of K.O/ioo N. varies from 70 to 24. 

The drainage effitteiit gave an average of 7.33 of potash and 3.57 of 
nitrogen ; the proportion K.O/ioo N varied from 35 to 76. 

The differences in the results vary considerably according to the size 
of the farm and to the various conditions of storage. 

From the investigations recorded it may be concluded that the storage 
and treatment of manure still result in considerable loss which, so far 
as nitrogen is concerned, is capable of being much reduced by means of 
scientific treatment. 

It should also be kept in view that, the present methods of feeding ani- 
mals, results in a considerable decrease of phosphoric acid, while deficiency''’ 
of protein in the feeding ' is not reflected in a corresponding decrease of 
nitrogen in the manure. The values for potash remain unchanged, or even, 
at least as regards the drainage efliuent, seem to have slightly increased. 

A. F. 


154. Sugar-Cane Trash as Manure. 

Hardy Prof. F. Tropical Agriculhire, VoL II, No. 6, pp. 121-122. Tri- 
nidad, 1925. 

The investigations at Rothamsted have shown that micro-orga- 
nisms, responsible for the breakdown of strawg cane-trash and similar 
vegetable matter that may be applied to the land, require nitrogen for 
their sustenance. Consequently, nitrogen in the form of urea in urine, 
or other compound, must be added before satisfactory cellulose fermen- 
tation can be obtained. If not added, the micro-organisms may draw 
on the nitrogen reserves of the soil, and this may lead to diminished crop 
yields. 

Cereal growers have found that ploughing in fresh straw generally 
results in a depression in yield of the succeeding crop. The investigators 
at Rothamsted suggested that a leguminous crop should immediately 
follow the application of fresh straw, as that crop would ^ be independent 
of nitrogen supply, and would provide sufficient nitrogen for the straw- 
decomposing organisms. 

The action of straw chaff upon the development of root nodules of 
soya beans, was studied, and a large increase of nodules was found to 
follow the addition of straw. However, the yield' of the crop was 'not 
increased, because although the straw stimulated the infection of' the , 
roots with nodule organisms, it did ■ not increase root growth. 

Subsequently the combined action of straw and phosphate wasTested, 
as it is well-known that phosphates stimulate root growth. ' The result 
was successful in preliminary trials and it is expected that a new system 
of manuring will be evolved, by which imrotted straw may be applied to 
the soil, followed by, a leguminous crop manured with phosphates. In 

\ ' '[ 154 ]"', 
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this way nitrogen losses usually 'attendant upon the iiicorpoTatioii of 
cellulose material into soil may be overcome. • 

It is important that sugar-cane planters should take steps to con- 
serve, or to build up* the supply of organic' matter in the soil, if serious 
deterioration in fertility is to be avoided, W. vS. G.. 

155. Guano -producing Birds, 

J^IURPHY R. C. (Aiiiei*. Museum of Kcitural History). The Most Valuable 
Bird ill the World. The National Geographic Magazine, Vol. XL VI, No. 3, 
pp. 278-302, 20 fig. Washington, D. C., 1924. 

If the advantages which various species of birds bring to luinianity 
are expressed in hard cash, uiidoubtedty the first position belongs to 
those w^hich produce guano and especiail3^ to the Peruvian cormorant, 
called '' guana ^^ Plmlacrocorax hoagainvillei. 

The habitat of this species is restricted to coastal waters of the arid 
western shores of South America between Puiita Pariiia, to the south of 
the Gulf of Guayaquil and Corral, in Chile. This stretch of coast, approxim- 
ately 3 400 sea miles in length, is washed by a narrow oceanic current 
the Humboldt Current, which is considerabty colder than the surrounding 
waters which have a temperature of 25-27‘^, while that of the ciirrent is 
about, 15^, Oil account of the low temperature inmimeiable mariiie or- 
ganisms live in the waters of the current, such as anchovies and other 
small fish which constitute the food of the Peruvian cormorant. They 
belong entirely to the Humboldt current, and move up and down the coast, 
following the fish, but iie\’‘er wandering beyond the limits of the current. 
The adjacent islands have the same desert character as the coast and to 
this fact is due the important economic character of the birds since their 
excrement has been accumulated on the islands without undergoing decotri- 
position. Along the arid coast of Peru, where tempests are unknown, move 
dense fiocks of guanays catching in their flight the fish •which ate nearest to 
the surface. ' At other times wiieii the guana3^es return to their uestvS 
from distant places where they have gone to get food, they fly in a 
dense unbroken stream which continues to pass for four or five lion is. 

The flocks, however, do not leave their nests without less ado in, tlie 
morning, Some scouts go first who fl^’' about here and there, rather high 
up, until their dropping and their divings indicate to the company left 
behind that the harvest may be good. The dense flocks tliaii fly head- 
long and rapidty gorge themselves ; in a shot guaiiay, were found 76 an 
diovies 10-12 cm in length. 

The guanay'^stands erect and walks lilce a penguin. It is about 30 
cm., high and w^eighs a couple of kg. It has a glossy neck, green and 
blue-black and the back is also similar, while it is , white in front ; during 
the 'pairing season a crest' of feathers develops on the back of the head. 
The iris is brown, the eye is surrounded by an a.ea of naked green skim 
The feet are pink.' 

/They live ,in vexy numerous. colonies of about a million ; on the slopes, 
sheltered from the wind, of 'the Peruvian islands, the density is such that 
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tliere are three uests to every square metre of vSiirface. Each pair rear 
a conple of broods a year. 

Tlie^y are not frightened by noise, not even of giin-fire, but rather 
by tile si, gilt oi' unaccustomed movements ; they then fly away and the 
motion of the udngs of so many birds produces a roaring comparable to 
that of fi train in a tunnel. During their resting on an island, the guanayes 
are fouled with fresh guano, from which the^^ clean themselves flying at 
a certain distance on the lee-side of the island. The enemies of the giianay 
are iiiaiiily vultures and condors wdiich feed on the eggs which the5’' some- 
times destro}^ by thousands. The guanayes ate also infested with parasites 
(Mallophaga) which however, do not cause serious harm. 

The collection of guano is now regulated by the Peruvian Govern- 
ment, while for some tens of years it was so chaotic and unregulated that 
it had led to the exhaustion of the old deposit. It is now raised to the 
dignity of a real industry, centred in the National Guano Administration 
which has made a regular sanctuary of each of the bird islands, always 
closed to unauthorised visitors. Por each group there is a competent 
guardian who resides on the spot ; clandestine extraction of guano is strict- 
ly' prohibited, as is also the stealing of eggs. 

There is a technical management which has carried out important 
researches in meteorolog^^g zoology and on the diseases of the gtiaiiay. 
Every island is subject to a kind of rotation by wdiich the birds ate as- 
sured of tranquility for their nests. Some ten years ago, the quantity 
of guano extracted annually was less than 25 000 tons, it now amounts to 
90 000, of which 70 000 are tised in Peru itself and the rest exported. 
These are low figures compared with the millions of tons which were shipped 
from ports in Peru during the last fifty years of last century. But the 
old abusive exploitation exhausted the ancient reserves to such a degree 
as to bring about such depletion that the guano was no longer even suf- 
ficient for local requirements. With the new method, the colonies are 
repopuiated and future production is assured. A. E. 

156. Field Investigations with Rlieoania Flrospiiate. 

GiS£:viits Dr. and KXUrocir Asst. Dir. Feldduiigungsversnclie mit, Itlie- 
nanla-Piiosphat zn verscMedenen landwirtschaftliche Kiiltuipfionzen. De-utseke 
LandwirtscJmftliche Presse, Year EH, No. 3i, pp. 129-130. Berlin, 1925. 

, The Rlmumia union of chemical works have produced since the 
war from chalk-phosphates and Eifel-Plionolites b^’ crushing, mixing and 
drying in rotatory-furnaces, a phosphoric acid inantire, which though coii- 
taiiiiiig originally only 12-14 % of P^^O^, now” contains as mutch as 25-30 % 
of “citrate-soluble'' PoOg. This considerable increase has been brought 
about by a series of improvements in the methods of production. It 
should also be pointed out that “ citrate-soluble '' means the degree of 
solubility as determined for commercial purposes. Superphosphate contains 
water-soluble ", basic slag contains “ citric acid-soluble” and Rheiiania- 
phosphat contains citrate soluble ” P^Og. The latter also contains 30- 
40"% of lime, which gives it a basic character, and, it also contains 2.5 %,, 
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of pure potash. Being very finely crushed it mixes tlioroiiglily with the 
soil, is veiy clt}/ and does not deconij)os8. It is thus a very valiial)le pro- 
duct, wliicli on account of its chemical and jfiiysiological properties can be 
used regardless of the character and the reaction of the soil. 

To investigate the practical results w-hich might be obtained with 
this fertiliser,, a series of experiments was undertaken in the years 1922-24 
hy the x\griciiitural Institute of the University of Giessen. These iiivestiga- 
tious were extended to verv widety differing soils and cliiiiatic conditions 
and had for their object in the first place, to investigate the specific in- 
ilueiice of Rhenaiiia-phosphate itself, and secoiidty to compare its action 
with that of the t'wo other P.2O5 fertilisers on the same soil. For each in- 
vestigation, there were 2-3 plots of ground, each of xoo scp metres. Each 
plot received an adequate amount of N and K^O maiiiire and was tilled 
in the localty customary manner. The hoed crops received a fair or 
heav}^ farmyard manuring. The R.-Phosphate xvas applied before tilling 
(on the average of 18 % P2O5 content .at 0.35 marks per kilo per cent,), in 
the following amounts : 3 quintals per hectare under corn at a cost of 18.90 
marks, partly 3 parity 4 q. per hectare under hoed crops and grass at a cost 
of 25.20 marks. In the case of lye R.-Phospliate gave an increased yield 
of 268-442 kg, per hectare, which after deducting the above cost gave a 
net gain' of a hectare. The corresponding data for spring-barley and oats 
are : 


Barley 238 kg.-3io kg. corresponding to 35.40-51.96 marks. 

Oats 506 kg. corresponding to 66.96. marks. 

Decrease of the danger of storage, acceleration of development of the 
grain and of ripening, are a few of the effects of P2O5 manuring. In the 
presence of an excess of nitrogen it tends to prevent a too luxurious leaf 
.growth. 

In the case of kolil-rabi its use caused an increased yield of the value 
of 33.12 marks to 123 marks per hectare. In the case of potatoes it gave 
an increased yield of value 14.82 to 3S.44 marks per hectare. , It shoitid, be 
pointed out, however, that for hoed crops R.-Phospliate proved superior 
to the other two ib05 manures for 50 % of the investigations, while in 
25 % of the cases no comparisons were instituted, and in the other 25 % 
the^siperphosphate and basic slag were found to be better inannrcs* But 
even in this case R.-Phosphate accelerated the ripening and increavSed 
the quantity of resenm material accumulated. 

In the case of grass land R.-Phosphate also has a very, beneficial in- 
fluence' especially on the Beguminosae, which supply N to the soil. In 
two different sections on 5 meadows the value of the hay gathered was 
increased, by 7.80-19.42 marks per hectare by the use, of R.-Phosphate, 
which shows a considerable gain. ,Also, the quality was improved.' 

Where it is the custom to apply farmyard manure .every three years, 
the addition of T2O5 is of value. Rlienania-Phosphate, being a concentrat- 
ed fertiliser,^ saves transport costs, and as it is suitable for all .types of soil, 
is worthy 'of careful attention. ' V. E. 
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157. Field -Experiments in Irelantl in 1924 . 

Journal oj the Dcparinwni of l^ands and Aftrictilkire, VoL XXIV, No. 4, 
|>j). .j,2.j“43tj. 'Dublin, 1925. 

Details are given of field experiments carried out in Ireland during 
1934, wliicli included trials of pliospliatic fertilisers, crop varietj?- trials 
and expeiiriieiits on tlie value of lime to a rotation of crops. 

Peerless ” basic pliospliate, produced in Belgium, gave results equal 
to those of liigh grade slag in the case of crops, and on pasture produced 
earlier growth than any of the other forms of phospdiate tested. 

Of the mineral phosphates, Gafsa appears to be the most effective. 
A mixture of Gafsa and superi:)hosphate in equal proportion is now on 
the market and contains about 45 % total phosphates. 

The trials with varieties of wheat showed '' Queen Wilhelmina 
to be the most prolific winter wheat for general cultivation, but the 
variety is very susceptible to yellow rust. Yeoman wheat is superior in 
milling quality, strength of straw and rust resistance. 

The oat trials showed Victor}^ II to be the most prolific variety, 
but as regards strength of straw and resistance to lodging it is inferior to 
Banner, Black Tartary 2, and Record. Black Bell III, a black oat, has 
proved to be ver}^ prolific, produces a long and fairly stiff straw and 
ripens early. Both varieties are pure line selections froiii Svalof. 

W. vS. G. 

158. Effect on Nodule- Formation and Seed Production of Growing 

Soybeans on Soil treated with Sulphur Dioxide. 

IvKONard T. B. and Newcomer S. H. JnL of American Society of Agro- 
nomy, VoL jy, No. 6, pp. 309-312. Geneva, N. Y., 1925. 

Treatment of field soil with sulphur dioxide and formaldehyde in 
I % concentration showed that nodule formation w^as inhibited on the 
tipper parts of the roots of Peking sor^beans. “ Sulphorm a combin- 
ation of tlie two a!)ove-mentioned substances, applied in the same con- 
centration, did not inhibit nodule formation to the same extent. 

No beiieliciai effects were noticed in the crops, except with vSulphorm, 
which gave 20 % more seed than the average of three controls. 

W. vS. G. 


159. The Action of Dilute Sulphuric Acid on Cornfields. 

llABATi; E. Action de I’acide suHurique dilue dans les champs de cereales. 
C. R. de dAcademie des sciences, VoL 179, No. 22, pp. 1285-1287, Paris, 1924. 

Dilute sulphuric acid sprayed on the soil rapidly attacks the niiiieral 
constituents, producing sulphates which, in dry weather, appear on the soil 
as a white pow^der. It increases the h^^'drogeii-ioii concentration, but col- 
loidal cla3^' minimises ■ the sharp variations of acidity., , The action is 
energetic and results in an increased yield which will ,not fall off if the 
sprayings are made on dry soil, or during drought. On plants it has a de- 
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liydratiiig, but not toxic action, proportionately stronger wlieii the plant 
is 3'oung and during dry, warm, bright weather. 

Experiments have been made of spraying looo litres of lo % sokitioii 
of sulphtiiic acid of 65^ Batime, per hectare ; the sprayings were made in 
December- J aiiiiaiy in the warmer parts (Italy, Provence) and in Mxircli- 
April ill the cooler areas (Touraine, Beatice). In these conditions various 
herbaceous plants are killed immediately (ranunctiltis, inatricaria, iiiedicago) ; 
others (popp5g vetches, vetchlings, cornflower) are only killed with a 13% 
solution ; some plants (rr-e-grass, wild oat, garlic, grape-hyacinths) are 
resistent to the treatment. 

In fields of oats and spring barley, the application of a 4 % solution 
is sufficient to kill sinapis ; the time recommended for Central Ihaiice is 
about the second fortnight of April. 

Cereals with smooth erect leaves, covered with ciitiii, with tlie, ears 
still covered, are slightly scorched and bleached by the acid, but eventually 
produce strong stems and full ears, slightly late in reaching maturity. 
Sulphuric acid is also useful against cuscuta, mosses, algae and especialkf 
against certain fungi, stich as Leptosphaeria herpotnchoides and Ophioholiis 
graminis. 

It is alwa^^s advisable to moke a preliminary experiment on a plot of 
ground in order to ascertain the most suitable dose ; the result is apparent 
in a few da vs. 

A. F. 


Agricultural Botany, Chemistry and Physiology of Plants. 

160, Bacteriophagi in the Nodules of Leguminous Plants. 

Gerrexsex F. C., Grijxs a., Sack J. and Sohxgex li. h , (Rijks- 
landboinvproefstatioii Groningen). Het voorkonieii van eeii bacteriopluig 
ill de wortelknolletjes der Leguiniiiosen. Verslagtm van iMulhinnAumdifie 
one! ersoek ingen der Rljkslandhoiiwprocfsiation, No. XXIX. ])p. i-f), 3 fig. The 
Hague, 1924. 

Bacteriophagi have been isolated from the root nodules clover, 
lupines and serradella ; this statement explain the fact that inside 
such nodules the bacteria may disappear. These ba,cterio|>iiagi a|:)pcaT to 
be specific in their action in respect to the bacteria wdiich for in the root 
nodules of the leguminous plants mentioned. 

In addition to the nodules, the bacteriophagi liave also been isolated 
from the roots and' the stalk, but not from the leaves. They have also 
been isolated from garden soil and that of fields ' but not from that of 
woods and heaths. 

These bacteiiophagi withstand a temperature of 60^^ to 65^ C. for 15 
ininntes, are resistant to drying and pass through thin collodion membranes. 
Their resistance to the ultra-violet lays is at least eight times greater 
than that of' the relative bacteria* , 


A. F. 
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t6i. Tlie Age- Area Hypothesis in the Study of Flora. 

Grj^BN'&iaN' J. N. (Missouri Botanical Garden). American Journal oj 
Boiany, VoL XII, No. 3, pp. 1S9-193, i map. J^ancaster Pa, 3,925. 

Tlie age-area hypothesis may have considerable importance in the 
study of flora, inasmuch as it simplifies many problems of botanical 
geography in the determination of the phylogenetic relations and in the 
evolution of groups of plants. This hypothesis assumes that the area oc- 
cupied by a species depends on the age and, vice-versa, the age of a species 
is proportional to its geographical area. In other words, the area occupi- 
ed in a given time, in a given country, by a group of allied species (not 
less than 10 in number) depends, principally — under approximately 
constant conditions — on the age of the species of this group in the countr3^ 
such area however may become profoundly modified by the presence of 
barriers such as lakes, rivers, mountains, by changes of climate, by the 
action of man and by other ecological factors. 

The present paper relates to the three divisions of the genus Senecio : 
Convolvuloideae, Streptothamni, Fruticosi. Each of these groups has a 
geographical distribution which,* in >South America, is extended in a con- 
tinuous series in longitudinal direction (N-S). There has been a rapid 
migration northwards by these three groups, a migration which is extended 
along two lines towards Mexico and Cuba. 

In the same group the species show a more or less definite relation 
between the area occupied and the age of the species themselves. This 
is evidenced by the greater stability of the morphological characters of the 
species which occupy large areas compared with those which axe found 
over a limited area. 

The species of the three groups considered axe more or less woody ; 
the greater part of them are of recent origin compared with other species 
of the same groups or with woody plants of allied groups. The origin of 
the respective species is not to be attributed to great changes but rather 
to natural selection which lias been confirmed in the course of the relatively 
rapid migration northwards. Targe and small changes may have occurred, 
but they constitute a factor of relativel}’ small importance. 

This article recognises that Willis' age-area hypothesis is fruitful and 
calculated to stimulate interest in the study of botanical geography. 

A. F. 


162. The ProMem of the Constitution of Starch. 

Philia M. Contributions an probleme de Tamidoji. Bull, de la Sociili 
hotanique de Geneve, II Ser., VoL XVI, pp. 519-553. Geneva, 1924. 

The investigations of the author show that starches derived from 
various plants have different constitutions. If, by means of the iodine 
reaction, the process of depolynierisation with amylase of barley is follow- 
ed, it is observed that the starches of Solarntm and arrowroot give a rapid 
liquefaction with pure blue coloration, while rice and wheat starches give 
an old-rose or rose-purple coloration. In the former case there is up to 
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the eRcl tin, excess of amylase' which determines the perniaiieiice of the 
blue colour, while in the latter the preponderant aniylo-pectiii imposes its 
own specihc colour ability. This specific character is iiiaiiitained if, 
instead of using the starch solution, the false solution of the corresponding 
so-called soluble starch is used, though in that case the aniylo-pectin 
lias disappeared. The specific colourabilit5^ in the second case, is not due 
to tile possibility of providing a pectin (gelatin form), but to the exis™ 
teiice of a fundamental aggregation of polysaccharides which are coloured 
xose-ptirple by the iodine. It is also maintained by using reagents (lime, 
chloride of calcium, caustic soda, etc.) which tend to bring about a tauto- 
iiierisation of the pol5Uiierised colloidal complex masses. 

If the chemists finally agree regarding the nature of the fundaiiientai 
body, or bodies, which constitute the starches, the biologist niitst consi- 
der the manner and degree of polymerisation of the two categories 
amyioses and amylo-pectins wiiich deteniiine the specific chai'acter of the 
starches and of the substances which form the basis of such sj)ecilic 
character. 

The writer has also studied the phenomenon of the fixation of the amy- 
lase (Am, bard's pheiioiiienoii), in which the granules of starch mixed with 
a liquid containing amylase almost entirely fix the latter and the new 
complex crude starch amylase — shows such stability that the 
ferment (defixation) cannot be regained without tbe recurrence of 
starch paste, glycogen ox dextrin. 

The author’s experiments do not fully correspond with those of Am- 
BARD, a.s the former only obtained partial fixation of the amylase., 
The starches, then, do not all behave in the same way ; thus wheat and 
potato staiches fix the amylase of barley, while those of rice, beans, ai row- 
root, and barley do not fix it. 

Various condilions, then, infitience fixation, such as the 'coiicentratiou 
of the amylases, the reaction of the medium (an acid reaction is more 
lavourable) ; the pi eseiice of phosphates and gtycocoll (tlie former act in 
a more favourable sense than the latter). 

An important observation is iliat fixation is checked by citrates and 
oxalates in the process of coagulation by enzymes. 

A. F, 

163. Tlie Significance of Copper, Manganese and Zinc in Forage Crops 

and Foods. 

Me Hargue J. S. Joii.vnal of American Society of Agronomy^ VoL XVII, 
No, 6, pp. 365-327. Geneva, N. Y., 1924. ■ 

The object of the article is to' present data showing the occurrence 
and proportion of copper, iron, manganese and zinc in certain plant pro- 
ducts, and to draw attention to their significance. 

^ .Fertile soils contain ' small amounts of copper, manganese' and 'zinc, 
which are ^ absorbed , to' a slight extent ,by plants and stored in 'the 
leaves, pericarps and 'germs of the ^seeds. When maize^ wheat and,' rice 
ate highly milled, the'xesulting' meat,', flour and polished rice are deprived 

ti«a3 V ' , ',v.'. ' ■ : ; , '' , ^ 
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of tlie greater part of the compounds of copper, iron, manganese and. zinc, 
which appear to be factors in animal nutrition. Some depleted soils 
may require the addition of small amounts of copper, manganese and. 
zinc in order to restore and maintain prodnctivity and to produce a food 
stippl}^ containing the vital factors in normal proportion. W, S. G. 

i6^|. The Importance of Iron for Plants. 

Marsh R, P. and vSmvE J. W. (New Jersey Agricultural Experiment 
Station). The Botanical Gazette, Vol. EXXIX, No. i, pp. 1-28, hihl,, 2 fig. 
Chicago, 1925. 

The work of the authors w’-as done with the object of elucidating the 
relations between the iron content and the conditions of the plant (normal, 
chlorotic, toxic). A small quantit^^ of iron, nniformly distributed, seems 
necessary for the health of the pdanl. The iron should be in the lowest 
concentration possible and scarcely greater than that which causes chlo- 
rosis owing to insufficiency of iron. When the concentration is greater, 
either toxicity is caused owing to the content being too high throughout 
the plant, or else clilorosis, because the iron is localised in the roots and 
stem and is unable to reach the leaves in sufficient concentration for the 
adequate formation of clilorophyll. To obtain a uniform distribution 
of the iron it is necessary to make frequent small additions, taking the 
state of the plant into consideration ; the addition of iron at stated in- 
tervals, previously arranged, is not recommended because the requirements 
of the plant in iron vary according to the stage of its development. 
The determination of the balance of iron is very delicate, inasmuch as 
the plant requires that the iron should be within very narrow limits of 
concentration in order to produce satisfactory growlh. A. E. 

165. The Gonstituerits of the Sap of the Vine. 

WoRMAi;!/ A. (Department of Pltysiology and Biochemistry, Univ. of 
Leeds). The Biochemical Journal, Vol. XVIII, NO'. 6, pp. ]['iS7-i202, x fig., 
bibl, London, 1924. 

The sap obtained from a vine which “ weeps ” is a dilute solution of 
organic and inorganic substances, containing 1.56 gm. of solid matter per 
litre, of which about one-third is inorganic matter. 

The organic constituents are principally sugars (glucose, fructose 
and a very small quantity" of saccharose) and organic acids (oxalic, tar- 
taric, malic and succinic) the amount of the latter exceeds that of the 
sugars. 

The mineral salts consist of:— chlorides, sulphates, nitrites, nitrates,, 
silicates and phosphates of sodium, potassium, calcium, iron, magnesium 
and, in smaller quantities, of manganese and aluminium. 

A Y&y small quantity only of organic nitrogen is found, probably 
contained in the enzymes ; the remainder of the nitrogen is in The form of 
nitrites and nitrates, though possibly there may^also be some as amino- 
acids. 
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In tlie concentrated no trace can be found of lipiii. A substance 
similar to fats was isolated, but in sucli a small quantity that it could 
not be identified ; it was probably a mixture of neutral fat and free fatt}''' 
acid. In the sap enzymes were also found diastase, peroxidase, and a 
small quantity of catalase ; on the other hand, nialtase, iiivertase, lipase, 
protease, gl^rcerophospliates and renin were absent. A. F. 

i66. Relation of Salt Concentration of Culture Solution to Transpira- 
tion and Root Respiration. 

jSrnwTON J. D. Scientific AgriculUive, Vol. V, No. Jo, pp. 318-320, O't- 
tawa, 1925. 

The author'’s experiments showed that the rate of plant root respir- 
ation, as related to transpiration, is increased when the salt concentra- 
tion of the culture solution is increased. This indicates that as the con- 
centration of the solution is increased, the plant must expend more en- 
ergy ill absorbing a given volume of solution. 

The concentration of the soil solution is one of the factors governing 
water requirements of crops, and this concentration may be modified 
to some extent by cultural and manurial treatments. W’. S. G. 

167., The Influence of Nitrites on the Growth of Plants. 

' Fbhbr D. and Vagi I. (Botan. Inst, det Kgl. ungar. Hochschule in 
Sopron) . Untersiichuixgen tiber die FInwirkung von Nitriteii auf das Wachs- 
tum der Pfiauze. Biochemlsche Zeitschrlfly VoL Chill, No. 1-2, pp. 1 56-1' 58, 
Berlin, 1924. 

Some Hungarian alkaline soils contain a certain quantity of nitrites 
corresponding to 0.000 05 %. From the authors’ researches, it appears 
that c|uaiitities even a thousand times gteater are not prejudicial to 
vegetation, inasmuch as no toxic symptoms w^ere observed four weeks 
after the addition of over one gramme of NaNO., for each kg', of soil. 

' The presence of traces' of nitrites in soil can therefore have tk> in- 
fluence on plant growth. A. F. 

168. The Effects of the Injection of Various Substances on I^lants. 

NicorAir G. '' Actimiea injectarei difetitelot subshuite la plaiite 'b Buie- 
iinul AgnciUiimi, VoL IV, Nos. 10-12, pp. 67-80. Bucharest, October-I>eceinl)er 

^ X924- 

The author gives an interesting account of experiments, , made over 
. four years, on plants in all stages of gro'^vdh froin March to October grown 
in experimental plots of the AgriculturaF College of ' Cluj (Transylvania). 

Having studied the. effects of numerous injections made in men and 
animals, the author's, .object was to 'ascertain the. results of „ injections of 
various substances, on plants. 

,,Ten plants having swollen tubular stems .and leaves, namely: — 
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Allium Cepa, Taraxacum officinale, Urtica dioica, Lammm album ^ Conium 
maculatum^ Chairatus marrubiastrum, Sonchus atvensis, Ctscurbita Pepo, etc. ^ 
were chosen for the experiment. 

The results obtained were that almost all the solutions were absorbed 
and circulated, in the organism of the plant. Certain substances^ such 
as glucose, were assimilated, by the plant, as food ; other substances 
poisoned the plant, such as sulphates of copper, zinc, chloride of sodium, 
etc. The author points out that all depends on the dose and the concen- 
tration of the substance introduced, on its density and also' on the age of 
the plant. For instance it has been found that nitrate of potassium in- 
jected into an onion plant or other plant, has a plasmolysing effect, while 
if injected in concentrated solution and in large doses, this salt has a toxic 
effect. The ions of copper have generally a toxic effect on plants, especially 
on adult plants, sulphate of zinc is also toxic. It was found b5^ experiment 
that adult plants are a thousand times more resistant to poisoning with 
copper salts than is the ca^se with germinating plants. Glucose, galactose 
and other sugars, not only have no toxic effect, but form suitable food ma- 
terial. 

It was generally observed that the plants behaved absolutely like 
animals as regards the substances introduced into their organisms. Only in 
the case when the solution acts in a reflex manner on the nervous system is 
the resistance of the plants to poisoning much greater than 'that of animals, 
plants being unprovided with a nervous system. 

In conclusion the author shows that with the adoption of this experim- 
ental method in the vegetable kingdom, two benefits ■would result — one 
in the theoretical scientific field and the other in the field of practical 
application. From the former standpoint the author remarks — “I be- 
lieve that plant physiology may obtain great benefit, because many phe- 
nomena may find new explanations. In agricultural science a number 
of capital questions ma3’' be cleared up by the application of this method, 
as, for example, that of '' catal3rtic manuring and mention is made in 
this connection of GABRiE:;n Bertrand^s experiments and Theory. 

I.. 


169. Catalase in the Germination of Rice. 

Morinaga XosHirARO (Kyushu Imperial 'University Fukuoka). The 
Botanical Gazetie, VoL LXKIX, No. i, pp. 73-84, bibL Chicago, 1925. 

The amount of catalase in dry rice is much less than that found in 
■wheat, barley, oats, r3’^e, of which, at niost, it' forms one tenth. When 
however rice germinates aerobically, an amount of catalase is found which 
is about seven tenths of that in wheat, barley, oats. 

During anaerobic germination catalase does not increase ; its formation 
is also reduced when germination takes place in a medium which con^tains 
a reduced amount of oxygen ; it is inferred therefore that the proportion- 
ate increase of catalase activit3^ is a function of the free oxygen in the' 
medium.' The free oxygen acts directly and indirectly on. the develop- 
ment of the plumule and the radicle and also on the chlorophyll. 

12 — AgK , 



AGRIC-DXTOKAI, 



Tlie seediiags wHcli have grown aerobically and contain much cata- 
lase, consume greater quantities of o.zygen than those which are grown 
anaerobically with low catalase activity. The latter give off a relatively 


larger amount of carbonic acid gas. 


A. F. 


170. Hydrogen- Ion Goncentratioii and the Deveiopment of the Pollen 

Tubes of LaiAjrrus odoratiss. 

Brinks R. A. (Agricultural Experiment Station, University of Wisconsin) , 
American Journal of Botany, Vol XII, No. 3, pp. X49-162, 4 fig., bibl. Lancaster, 
Pa., 1925. 

It is known that pollen can germinate in artificial conditions on agar 
containing sterile saccharose and saccharomycetes. 

In such circumstances, it is observed that the nuclei are situated in 
such a position that fertilisation may take place. These observations 
have particular importance because, the first factors of sexual reproduction 
being known, it may be hoped to arrive at a better knowledge of the pro- 
cess of reproduction and thus of certain problems relating to genetics. 
In his experiments, the author has taken care to prevent the toxic effect 
ot the cations K and Na, which are introduced into the gi'owth in the 
adjustment of the Fh- The maximum germination percentage is ob- 
tained with Ph7*o, although the percentages obtained with Ph 6.0 and 8.0 
are not much lower. It seems probable that, within these limits, the op- 
timum hydrogen-ion concentration for germination is not clearly fixed. 

The Pk zone favourable for the development of the pollen tubes, is 
relatively narrow. The optimum is about 6.0, while above and below that 
point development decreases rapidly. It should be emphasised that for 
germination there is considerable tolerance with regard to pH, while for 
subsequent deveiopment there is a restricted tolerance. It is not improb- 
able^ that the hydrogen-ion concentration may modify the development of 
the poHeii-tubes by a direct effect on the chemical reactions connected 
with the digestion of reserve materials. 

In these experiments, the author has noted that, even when the known 
variables are accurately controlled, variations in the germination and in the 
development of the pollen are so considerable that it is necessary to 
make use of great numbers and to repeat the experiments in order to 
represent the tacts statistically with a close approximation to accuracy. 

A. F. 

Plant Genetics, 

171, Grossings of ' Varieties of Maize* 

Koch h. and ScHRBtrx>BR W. Vergelijnksproef van Maisbastaairden« 
Extract from Landbouwweekblad voor NederL-^Indie, i. haifyear, 

pp. 2-1 r., Randoeng, 1924. 

^ Crossings of three varieties of maize {Saipan Corn, , Yellow Menado and 
White 'St. Croix) have given favourable results ; crosses were made between 
the fi,rst and each of the other two. ' ^ 
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The yield of grain exceeded by 40-50 % tliat of the parents ; there 
was less tendency to lodging ; a larger yield of leaves and stalks was ob- 
tained ; tile seed is less subject to mould {Aspergillus sp.). A. F. 

172. The Division of the Root and the Production of Seed in the 

Turnip. 

Passerini N. Sopra la influenza della divisione della radice di « Brassica 
rapa 1 ^. » siilla produzione del seme. BoUettino della Societd botanica italiana, 
No. I, pp. 6-10. Florence, 1925. 

Division of the root was, together with grafting and multiplic- 
ation by buds, adopted with the object of increasing the production of 
seed in selected varieties of sugar beet. 

The author has made similar experiments, observing that mutilation 
of the roots caused the loss of a certain number of individuals, a loss which 
became greatest (over with the division of the roots into four quar- 
ters. The total weight of seed produced on three experimental plots, in 
which had been placed entire roots, roots cut in two and roots cut in 
four, remained approximately equal, which shows that division would 
have caused an increase if the serious mutilation had not occasioned the 
loss of about V5 "tke plants. 

Mutilation considerably lowered the average yield per unit produc- 
tion of seed of plants thus grown and rather more with division in four 
than with division in two. Notwithstanding this, the production of seed 
in some cases exceeded the average of plants grown in normal conditions 
and actually in 13 % of the plants divided in two and in 4 % of those 
divided in four. Mutilation was likewise the cause of lowering the average 
weight of the seeds, which was proportionally greater according to the 
degree of mutilation. A. F. 

173. The Chromosomes in Saccka^rum. 

BeEimeR G, (Plantkundige aan het proefstation) . Be chromosoinen bij 
primitieve vormen van het geslacht Saccharum. Ar chief voor de siiikerin- 
dusivie in Nerderlandsch-Indie, No. 16, pp. 477-508, 20 figs. Soerabaya, '1924 

In the Andropogoneae and in the Maydeae the chromosomes are 10 
in number or a multiple of 10 and also in the genus Saccharum they are 
often found as a multiple of 10. 

It is probable that origmally the number of chromosomes in this 
genus was 10 and that from it have been derived the present species with 
a larger number of ' chromosomes. A. F. 

174. Report on Five New Hybrid Varieties of Tobacco- 

GOTIEEREZ M- B. Philippine Agricultural Review, Vol. XVII, pp. 263- 
260, plates 6. Manila, 1924. 

The object of the hybridisation work was to obtain a combination 
of desirable wrapper leaf characters by crossing the Pikit Station 
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varieties witii introduced varieties. The five hybrids obtained have ad- 
vantages over tlieir parents in luxuriance, vigor, earliness, size of leaf 
and rapidity of growth. 

The author supplies botanical details of each hybrid. The article is 
illustrated hj excellent photographic reproductions. W. S. G-. 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES 
(iNcntnoiKG FoKHsmy). 

i75« Infiiience of Spacing between Plants on the Yield of Maize. 

SCHRBUBER W. IJitkomsten van een plantverbandproef met gelc Meiiado 
mais. Extract from Algemeen Landhouwweekhlad voor Uederd.- Indie, i lia!f- 
jeat, pp, 1-9. Bandoeng, 1924. 

Experiments in spacing made by sowing the Men ado '' variety of 
maize in furrows 3 feet apart and at' distances respectively of 3, 3 2, 

I 34 spacing 3 ft. X 2 ft. gave the best results, as regards di'y 

grain', in proportion to area. The yield of dry grain for each stool was 
proportionally greater with the wider spacing of the plants. The total 
number of stools per unit of area was of course greater with the narrower 
spacing, but the average weight of each plant, was, on the contrary, pro- 
portionally less. With the wider spacings the stems each formed two 
or even three tillers ; with spacings narrower than 2 34 each stem 
formed only one tiller. As a rule the Menado variety has only one tiller, 
but may have more under good conditions. With spacings narrower 
than 2 feet the plants lodged, A. F. 

176, A YaiuaMe Swamp Grass. 

Aubas J. W. Jotmial of the Department of AgricuUn-re, Victoria, VoL XNIIE, 
Part. 6, pp. 366-369. Melbourne, 1925 

Indigenous swamp plants are generally of low nutritive value, and 
certain grasses that have been introduced to replace them have aot 
proved strong enough to overcome the local growth. 

The plant Glyceria aquatica, Wahlemb, '*'Water Spear Grass or Reed' 
Meadow Grass ’b however, has been tried in various parts of Australia, 
with satisfactory results. 

Fodder may be obtained from these plants during eight or nine months 
of the year, and as much as 50 tons of green ' fodder per acre have been cut. 

As regards protein, contents, Glyceria aquatica contains 7.67 %, 
as compared with J apanese Millet 6.43 %, and Pmfalum. iilatatum 6,31 ;%, 
The grass is relished by' all kinds. of stock, ' W. S. G. , 



and 56. ■— Shapes of leaves of the different strains of the 
Florida-Sumatra X Baker’s Sumatra. 
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177. Proclucticiii of Long Stapled Cotton In India, 

KolTiTR (.». L. (Cotton ^Breeder, Dliarwar.), Agrimiltural Jotirnal of India^ 
Vol XX, Pa,rl III, p-p. ^ 03-1 99. Calcutta, 1923. 

Tliere is a great shortage of long stapled cotton, and an increase 
of 1:00,000 bales of this type is mote important to the world than 1,000,000 
bales o:f short stapled cotton below inch. 

The great bulk of the Indian crop is of decidedly short staple, and 
the Iiidiaii, mills consiiiiie nearly 80 % of the good cotton produced. 

Iviiiiiptji cotton, of medium staple, gives only 25 % of lint on ginning, 
but was found to contain higher ginning strains, and by isolating one 
of them, tJie percentage lias been raised to 28 %, an important increase 
in yield obtained without change in any methods of cultivation. 

Two pure strains, were crossed, one of Kumpta with ' a ginning 
percentage of 28 and a long staple (i inch), and another of neglectum rosea 
with a ginning percentage of 36 and a staple of ^ inch. After five years 
selection pure strains have been obtained combining the desired charac- 
ters of both parents ; the strains will shortly be issued to replace Kumpta 
cotton. . 

In ail probability, a staple of one inch iS' the limit for Indian cot- 
tons, and the ideal should be to breed types with a ginning percentage, 
of 45 and a staple of i inch, suitable for cultivation in different areas. 

The Dharwar-American cotton contains both hairy and glabrous 
plants ; by isolating a superior strain of the hairy type, the yield and 
quality have been improved and the cultivation area extended. Cambo- 
dia cotton was at one time yielding .cotton of staple longer than one inch. 

The author is of opinion that the breeding of American cotton has 
good prospects for the production , of long staple. 

First generation hybrids are often very profitable ; a cross between 
Dharwar-American and Sea-Mand produced the same quantity of lint 
as the former, but of the Sea-Island quality. ' The chief difficulty, how- 
ever, is to obtain sufficient seed ever>^ year for sowing. 

Tree cotton produces long staple, and there is a considerable area 
of the heavy rainfall tract of Bombay suitable for this type, but tree 
cottons cross freely in the field and pure seed is very difficult to obtain. 
The first , generation hybrid between two pure varieties such as Eadney 
and Peruvian is profitable. W. S. G. 

178. Tanning Materials from Travancore. 

Bulletin of Uhe Imperiai Insiiiuie, Vol. XXIIX, No, 2, pp. 158-1 68. 
London, 1925/ 

The following barks, were forwarded for .investigation : — 

(1) Elengi (Mimusops Elengi, Liun.) ; 

(2) '' Ferzhu {Carey a arbor ea, Roxb.) ; 

(3) Mora '' or Munga Perzhu'"' ^Buchanania latifolia, Roxb.); 

(4) ^{Albizzia Lehbek, Benth.) ; 

(5) Karlencha ” {Acacia pennata, WilM.) ; , 

'v' ^ ' L' . 7, ", 7^ ; , : ^ 
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(6) '' Tliambagom '' {Ho-pea fawiflora^ Bedd.) ; 

(7) ''Venga” [Pterocarpus Marsupium^ Roxb) ; 

(8) '' Thembavu {Terminalia tomentosa, Bedd.). 

The results of the lOTestigation showed that none of the eight sam- 
ples represented bark which could be profitably exported to Europe as 
a tanning material. 

Although containing too little tannin to be worth exporting, the 
Hopea parviflora bark (No. 6) is a promising material for extract manu- 
facture, and should yield a solid extract containing 50 % of tannin. Ter- 
minalia tomentosa bark (No 8) should yield a product similar in quality 
to mangrove extract. W. S. G. 

179. Lac in indo-Ghina, 

Crevosx Ch. Catalogue des Froduits de ITndocliine Bulletin economique 
de rindochine, YearXXVIII, 1925-IT, No. 171, pp. 191-205, 3 fig. Hanoi, 1925. 

The author continuing the publication of the '' Catalogue of the Pro- 
ducts of Indo-China deals here with stick-lac in Indo-CWna. 

The area of production of stick-lac is very extensive ; the principal 
centres of production are as follows : — 

In Tonkin, the provinces of Son-la (Chaus of Son-la, May-son) and 
Hoa-binh (districts of Van-y<§n and Van-bu), the 4th Military district 
(Chaus of Eai-chati ; Luan-chau ; Di^n-bi^n-Phii ; Tuan-giao) ; Cho-lio is 
the principal market. In North Annam, the high regions of Ngh^-an 
and Thanh-hoa backing on the Laos frontiers. In Laos, the provinces 
of Houa- Phans (Munnga of Samneua, Muong-het, Sam-teu, Muong-son), 
'Tranninh, Vien-tiane, Haut-Mekong (Ban-houei-sai), Sara vane, Bassac 
(Khong), Strung-treng, etc. In Cambodia, the regions of Kompong-speti, 
Kompong-thom, Pursat, Takeo, Khets of Treang, Bati, Preykrebas. 

In Cochiti-Cbina, the province of Tagninh, to a small extent, and the 
provinces of Rach-gia and Soc-trang with a crop of some importance re- 
cently started. The plants on which the colonies of ' Tachardia lacca R. 
Bid., live are very numerous and belong to various families, some latici- 
ferous, others without secretions. 

It is claimed that the products are different according to the trees on 
which the insects live, altough there may be various species. 

A distinction should be made between plants cultivated as lac-bearers 
and species forming naturally hosts for the Tachardia, both of wMch 
yield two annual crops, the first in September and October, the more 
important, and the second less in quantity, in March and April, limited 
by conditions of altitude. 

The plants cultivated as lac-bearers are as follows : — Cajanus indi- 
cm Spreng. •— Combretum qmdrangulare Kurz. — Dalhergia nigrescens 
Eurz,^ — D, Kerrii Craib. — D. hupeana var. laccifera Eberhardt and Dii- 
bard. — Schleich&ra trijuga Wild. — Pik-nieng '' (undetermined species 
of Laos). Wild plants naturally lac-bearers are, as follows. -- Ficm re- 
Ugiosa L. — F. indica L. Butea frondosa Roxb.' — Shorea cochincMnemis 
Pierre. — Feronia ehphantum Corr. — Nephelium^ Litchi Camb. 

[«f] , 
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The author deals with the swarming and the crop, then with the in- 
dustry of the product. ' The natives of Indo-China seldom make use of 
stick-lac now. Before the introduction of aniline dyes they used the col- 
ouring matter " Lac-dye '' for dyeing materials red or violet with a mixture 
of indigo. They continue to use only small quantities of stick-lac in 
conjunction with other materials for lacquering teeth, for fixing tools in 
their sockets and for preserving farming implements against rust a layer 
of stick-lac being applied hot. Indo-Chinese stick-lac is therefore ex- 
ported outside the Colony. The trade exports are as follows : — 

(1) Through Haiphong (Tonkin) for Tonkinese production and that 
of North Laos. 

(2) Through Saigon (Cochin-China) for Cambodian production and 
that of South Laos, 

(3) Through various ports of Annam for the production of Annam 
and the neighbouring lac producing regions. 

The following statement' shows the figures of stick-lac exports from 
1:914 to 1924 


1914 206,500 kg. 

1915 64,600 

1916 135.200 

tgxy 95SOO 

1:918 . 84,200 

1919 762,800 

tgzo 955.800 

1921 444,700 

1922 1,232,100 

1923 1,177,100 

1924 6,347,500 


Total 6,347,500 kg. 


Average . . . 577,000 kg. 


The distribution of exports for the year X924 was : — 


Cochin-China . 
Tonkin .... 
Cambodia direct 


636.600 kg. 

544.600 
4,800 

1,186,000 kg. 


Ill addition, as the result of a refining process, the following quantities 
of '' shell-lac have been exported through Tonkin : — 


tgif . 3,000 kg. 

1918 

19x9 ' 200 

X920 
X921 
1:922 

1923 


X,200 

5,800 



m 




Lastly, Cocbin-China has "been able to export the following quantities 
of sheMac: — 

1920 . 29,500 kg. 

1921 10,000 

1922 . . . 

1923 33 . 5 o<^ 4 h 

At Hanoi the market price for stickriac in July 1924 was 1*00$ per 
100 Kg. 

At Saigon, at the same date, stick-lac was quoted at l>et\¥eeri 120 and 
140$ per 100 kg. P. C. 

{Correspondeni Indo^Chma ) . 


180. Maniiring of Heve& brasiliensiSo 

Spring F. G. Malayan Agricultural Journal, Vol. XIII, No. 5, pp. 

145. Kuala Lumpur, 1925. 

A system of mantiring for annual crops is easily determined, but 
such is not the case with permanent crops like rubber, where the influence 
of fertilisers on later yield is still problematical. 

The high temperature, humidity or heavy rainfall of Malaya, cause 
more rapid decomposition of substances in the soil than occurs in tem- 
perate zones and plant food is rendered more rapidly available. 

Attention is drawn to the work of other investigators, and to ex- 
periments carried out in Ceylon, Malaya, South India and Sumatra, the 
■ xesults of which do not indicate that the application of artificial fertilisers 
wifi be an economic proposition in respect of increased yields of latex, 
except under certain circumstances. W. S. G. 

181. AnoinaMes in Su^ar Beet. 

Mori O. Aiiomaiie riscontrate siille bietole da ziidiero coltivate nei i;924. 
A pamphlet of 22 pages, with 13 fig. Genoa, 1925. 

Beet growing in 1924 was characterised by the rainy coiiditiotis of the 
summer, low temperatures and by the consequent abundant but poor 
quality yield. Among the anomalies frequently noticed may be mentioiiea 
the colletto ad ananasso '' (French cul de hoeuf caused by various 
unfavourable circumstances, such as: — 

(x) prolonged coldness of the soil and excess of moisture ; 

(2) uneven distribution of the plants and especially isolated plants 
which have in consequence ■ abnormal growth ; 

(3) intense attack by Cercospora favoured also by late sowing 
and the consequait' immaturity of the roots and foliage. 

^ ^ Another anomaly -frequently observed was the strong development of 
surface^ noots and the production of rootlets. This result' is partly due to 
the- humidity of the soil and also .to badly executed, thinning of the beet 
plants. Everything' should be done' to prevent the formation of these 

'' [wt-iai] , 4 „ ' ' , , 
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Sttrfa.ce roots, which give a very inferior product, a large proportion of 
wliicli will be throw^n away before it reaches the factory. It will also be 
necessary for mamifactiirers and growers to come to an agreement in 
order to avoid the first losses due to an inferior product and they should 
therefore arrange for a mmimtini diameter of the roots ; such a limit has 
been fixed in some cases at 10 mm., so that roots w^hich pass through a 
10 HUB. ring are considered as rejected. 

A. F. 

i 82« The Relation between Spacing and the Yield of Sugar Cane. 

howR. P. F. Het verband tusschen uistoeling en rietproduct. A r chief 
voor de suikerindustrie in Nederlandsch-Indie, Year 32, No. 31, pp. 767-773. 
Soerabaja, 1924. — TekcwaI/I,, T. A. Idem, Ibidem, pp. 773-786. 

From experiments made in the open field, Fohr concludes that with 
diminished spacing between each cane plant the total weight per bouw 
{= 0.7096 ha.) is increased, though the weight of single canes generally 
is less. The influence of the spacing, in the same field and for the 
same variety of cane, is preponderant in relation to the jdeld in that 
plantation. 

TENGWAnn, on the basis of mathematical considerations, shows that 
no direct relation exists between the spacing and the weight of the cane 
since the weight of single canes also has an influence on the product. 
Fohr's conclusions do not admit of a generalisation which might lead 
to erroneous statements. 

A. F. 


J83. The:’ Buming of Sugar Cane to Facilitate Harvesting. 

Cross I)r, W. F, (Director, Agric. Fxp. Station, Tucuman), The Plan- 
ter and Sugar Manufacturer, Vol. DXXIV, No. 16, pp. 305-310, tables 4. New 
Orfeins, La., 1925. 

The burning of cane before harvesting leaves the stalks free from 
leaves and reduces the cost, as a labourer in Hawaii can cut three tons 
more per day' than when the canes have to be stripped by hand. 

The stalk is not burned, but the cells, and therefore the cane, is 
killed, and the cane in consequence is liable to decomposition. Gbereigs 
fotmd that if the burnt canes are milled at once, the juice is not much 
inferior to that of unburnt canes. 

Results of experiments have shown definitely that the burnt cane 
is of good sucrose content ' and purity if harvested and milled within two 
or three days of burning ; hence, the area burned should not exceed what 
can be cut and milled within the above period. 

Investigations are being continued at the Tucuman Station as de- 
terioration is found to proceed slowly, as compared with results reported 
from tropica! countries. 

W. S. G. 
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1S4, Qumlity of Cacao « 

WaWS Sir Fw^rciS K. C. M. G., B, Sc. T'yopica! Agriculture, Voi. II, No. 8, 
pp. J72-174. Trinidad, 1925, 

The qualities desired by mantifacturers of cocoa or chocolate are 
plumpness of beans, readiness to fracture, good colour of interior of bean, 
a citmamoii colour being preferred to purple or dark colours, pleasant 
taste and aroma, and freedom from excessive bitterness. 

It should be possible to modify the quality of the cacao by differ- 
ent methods of fermentation and drying, but certain varieties of cacao 
possess distinctive characteristics, and these are sought after by manu- 
factures for specific purposes. 

The lowest grade variety is the Calabacillo cacao, whose beans are 
harsh in flavour and not suited for fine g ades of cocoa or chocolate. 
The next grade is the Forastero cacao, which forms the main supply 
of the market ; it has a more delicate flavour and is less harsh and 
bitter than Calabacillo. The most delicate flavoured is the Criollo va- 
riety, a native of Venezuela and the neighbouring parts of South Ame- 
rica, and this cacao constitutes the standard for high quality cacao. 
The beans are round and the interior white, the flavour is delicate and 
free from bitterness. Unfortunately the tree is more delicate and sus- 
ceptible to disease than either of the other types. 

The introduction of the Criollo variety into other countries presents 
difficulties, as it has been found that cross pollination takes place with 
local varieties, with the result that the hybrids gradually revert to the 
local type. 

To establish Criollo plantations successfully it would be necessary 
to proceed on a “ community basis, as has been done in the .case of 
pure strains of cotton. ^ Only the one variety must be grown in a given 
district. To attain this object, legislative action would be necessary to 
prevent the planting of any other type than Criollo, and the destruction 
of trees of other types already in existence. 

In Ecuador ttoee varieties are grown, Arriba, Machala and Va- 
ranjal, al! of which possess desirable and valuable aromatic flavours and 
are high grade cacaos. They are not grown in Trinidad on account of 
the danger of introducing certain diseases known to occur in Ecuador. 

W, S. G* 

185. Growing Wrapper Tobacco in the Cotabato Valley* Mindanao. 

' GutiekuEZ M. E. Superintendent, Pikit Tobacco Station. Philippine 
Agficult%ifCAV Review, VoL XVII, .No. 4, pp, 227-236. Manila, 1924. 

The author describes the' climate, soil and methods of ciiltivatioii 
and handling of tobacco, employed in the Cotabato Valley, and then 
summarises the requisites for the successful production of wrapper to- 
bacco, as^ follows ; — ■ 

(i) A very rapid ' uninterrupted growth of the plants. ' 
[iS4-isa5] 
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(2) Unifortn stand of the crop in the field in order to provide the 
necessary intershadirig o£ the leaves, 

(3) Planting at close distances for production of fine leaves. 

(4) Absence of spots and specks caused b3^ diseases and damage 
by worms and insects. 

(5) Proper curing, and fermentation controlled by the thermo- 

meter. 

(6) Careful classification of leaves into classes and grade. 

(7) Careful attention to all details incident to production. 

W. S, G. 


1 8 ( 5 . Banana Cultivation. 

Dash Prof. S. J. Tropical Agriculture, Vol. II, Nos. 7 , pp. 144-147 ; No, 8 , 
pp. 184-185. Trinidad, 1925. 

The article covers the more important points of banana cultiva- 
tion, the subject, being treated under the following heads : History and 
commerce, botanical relationship and structure, varieties, soils, and cli- 
mate, propagation, preparation of land, time to plant and prune, after- 
treatment of land, harvesting, pests and diseases, returns. 

The following figures relate to banana cultivation in Grenada : es- 
timated cost over a three years period of cultivation, harvesting and 
transport, £ 42 per acre, which with an average yield of 750 bunches in 
the three years, at 2S. per bunch, give a gross return of £ 33 or £ ii per 
acre per annum, W. S. G. 

1S7, Forest Fire Protection. 

Troup Prof. R. S. (Director, Imperial Forestry Institute, Oxford). Tfo- 
pical Agriculture, Vol. II, No. S. pp. 167-169. Trinidad, 1925. 

In the paper the author indicates some of the more important points 
connected with forest fire protection ; the actual measures to be adopted 
in individual cases must depend on local conditions. 

Forest fires constitute so great a menace to the welfare of the 
forest that fire protection may be regarded as an essential preliminary 
to successful forest management. In the great coniferous forests of 
British Columbia it has been said that for every tree utilised more than 
20 trees are destroyed by fire. 

Attention is drawn to the value of fire maps, which axe useful for 
noting the increase or decrease of fires over a number of years, and also 
for showing in what parts of the forest they occur. In parts of North 
America and India,, fire maps have shown that forest fires have originated 
most frequently near farms and village lands, which information is of 
use in indicating control measures. W. S. G. 


[I 8 «-I 8 T] 
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188* Tile Fartiai Replacement of Hay by other Foods, 

DE R-uyTER De Wn^m J. C\ and BrouwER, E. (RiJkskrndl)oiwpro€f™ 
station Hoorn). Onderzoek omtrent eeii gedeeltelijke vervt'Uigin van liooi 
door andere 'voederiiiiddeleii. Verslagen van landhoimhimdige o'liderzoelnn- 
gen dev Rrjkslandhouwpvoef station, No. XXIX, pp. 61-93 , 1 fig. The Hague, 
1924. 

The authors have tested the effect of replacing about of the ration 
of hay by a mixed food of composed “ Tarwegrint '' (a milling' b'3^^"|)rodr4Ct 
similar to bran) and maize meal mth pea and oat straw. The test was 
made on the milk production of dairy cows. 

The result of such replacement in a mixed d'iet was that no influence 
could be noticed either on the weight of the cows or on the quantity and 
composition of the milk. From calculations made, it is concluded that 
in the winter of 1922-1923, in a period of scarcity of hay, the above re- 
placement caused a saving of 135 florins per 1000 kg. of live weight in 
a stall period of 180 days. A. F. 


189. Seconds Bran for Feeding Figs. 

Brxjwer E. (Rijksiandboiiwproefstation Hoorn). Vergelijkend oiidet- 
zoek omtrent de voederwaarde van tarwegries en tarwegrint bij vti,rkei'is. 
Verslagen van landhouwkimdige onderzoeknigen dev Rijkslandbotmp roe f stain }n. 
No. XXIX, pp, 12-48. The Hague, 1924. 

Tarwegries '' and " Tarwegrint are by-products of fine xuilling of 
grain which may be considered as bran, or seconds. The percentage ana- 
lysis is as follows : — 

Tarwegries 'Uirwcgriiit 


Grade protein 

Rure protein. ..... 
Pure dige.sllbie albumen 
Nitrogefi»free extract . . 

Crude fat * 

Crtide cellulose 

Ash 

Moisture 


18.0 


16. 1 

1 3»0 

14.7 

TI.4 

51*6 

;i<x 7 

4*8 

3.9 

7.7 

1 0.8 

" 4.5 

5 -'f 

^. 3-5 

X 5 .a 


These products are not much liked by pigs. Their nutritive value, 
as appeals from the writer’s experiments, in less than that of barley or 
maize. jf 

190. Report on Comparative Experiments with Pigs from State-aided 
Pig Breeding Centres. 

Ltoid a.. Beck N., Rostinf P. — 13^® Beretnlng om sammenlingneude 
Pors0g med Svin fra statsunderst0ttede Avlscentre. 117^® Beretning fra For- 

[ 188 - 19 #]; : ’ 
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s 0 gslaborakmei, iidgivet af <len Kgl. Veterinaet-og Ivandbotojskoles Labo' 
ratoriiiiii for laiid0koiiott'ii,vske Fors0g, pp. 1-46, plates, bibliography. Published 
by August Bang, Copenhagen, 1925. 

The report describes investigations made during the period Sep- 
tember, 1st 1923 to August, 31st 1924 at the three Pig Experimental Sta- 
tions : Bregenlved, Elsesminde, and Over-Lojstrup, the purpose of which 
was to study the fattening and butchering qualities of the pigs coaning 
from the State-aided centres and fed at the stations. 

In Denmark we find practically two breeds of pigs only ; the Danish 
Country Breed and the Yorkshire Breed (the Targe White). There are 
a number of breeding centres for each of these races in Denmark, the 
purpose of which is to produce pure-bred animals. The foundation of 
the centres, which goes back more than 30 years, is chiefly due to the 
influence of the Dive-stock Commissioner, M. P. Morkeberg. 

The original reason for starting these centres was that Denmark al- 
most forty years ago began to sell bacon to England. The type of pork 
existing in this country at the time did not possess the qualities demanded 
by the English bacon market, and to meet this difficulty, a search was 
made throughout the country for animals of the type in request. These 
animals were then brought to the Breeding Centres, which were in course 
of time able to distribute good breeding animals all over the country. 
The fact was, however, that a large percentage of the country bred pigs , — 
at that time at any rate — suffered from such essential deficiencies (form, 
fineness) that it was much to be desired that breeding ’ animals of better 
form should be used for breeding animals for the market. ■ Consequently 
Yorkshire Breed centres were founded for producing boars, so as to pro- 
cure — by crossing them with country sows — the real bacon pigs. As a fat 
greater number of sows than of boars are required for breeding a consider- 
ably greater nuniber of centres were established for the native breed than 
for the Yorkshire breed. The reason for not breeding exclusively from the 
Yorkshire is that this breed is considered to be too delicate for the Danish 
conditions. At present there are in Denmark 161 centres for the native 
breed and 33 for the Yorksloire breed. The centres must submit to 
an inspection on the part of the management, who select the ammals 
fit for breeding ; the centres obtain a very modest annual subsidy from 
the Govenimeut, and in return bind themselves to keep the necessary 
herd-books, mark the animals and deliver to the experiment station 
of the district two pigs every year of the -sows chosen. In the course 
of the years (until the ist of September 1924) a very great number of 
breeding animals came from the centres ; 27 800 boars and 65 654 sows 
of the country breed, xo 237 boars and 4 478 sows of the Yorkshire 
breed were sold. 

In estimating the value of the breeding animals selected, especially 
as . regards the fattening and butchering qualities, great assistance is af- 
forded by the figures from the experiment stations. ■ It has been men- 
tioned, that the centres are bound to forward to these , stations two 
pigs for each sow ' chosen ; ' this is done by each separate centre for- 

" ' ^ " [isfil 
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warding — after the best boars and sows — a certain niimber every 
year of experimental hatches, consisting of 4 porkers, 6-8 weeks of age, 
of the same farrow and preferably 2 boars and 2 sow-pigs. Each of the 
stations, which are spread aU over the country, may breed from 100-200 
experimental batches every year. The same mode of proceeding^ is ap- 
plied everywhere, only certain kinds of grain (barley, oats, wlieat in pro- 
portion 54 ”%"%) skim milk being used for feed. The feed is weigliied 
out every day for each batch that has its own sty at the station ; every 
fortnight each pig is weighed and when the fattening is ended (the pigs 
on leaving have a live-weight of fully 90 kg.) the consumption of food 
which for each individual batch has been necessary to produce on an 
average i kg. of growth, is estimated in food units. The siifiiciently 
fattened animals are taken to the slaughter-house and after the slaugh- 
tering, each animal is submitted to a competent judgement at which 
various measurements are taken (the depth of the belly, the length 
of the trunk) and marks are given for characteristics of form, fineness, flesh- 
iness, etc. For 1923-24 the reports from the three experiment stations 
show the averages given in the table : 

Averages for the Experiment Stations for the year 1923-24. 


Number of animals 
Age in days . . - . 


at the bcgiiimng 
j) » end . . . 


i at the beginning 

Weight in kilos 

/ )» » end , . . 

Food units (kgs.) for j kg. growth during the time of the experiment. . 

I percentage of waste 

At the time of slaughtering. ' » » offals 

( » » bacon for export .... 

^ . ( the chine , 

Thickness of the 3X)rk m cm. < 

( » belly 

length of trunk in cm. from hip-joint socket to neck . 

firmness of the pork 

thickness & evenness of the chine of pork. 

Pomts to W judging n - 15. I of the belly . . 

^ ® ^ ^ j shape and size of the hams 

fineness of head, legs and skin , . . . 
fleshiness 


Native 

Breed 

Yofk- 

sliire 

Breed 

1192 

312 

60 


1 84 

194 

16.8 


92.1 

9 X.^> 

3^59 

3.5.5 

26.9 

S5.4 

.12.6 

1:2.0 

(.0.5 

62.0 

4.2 

4 J 

2.0 

3.2 

80.5 

88.2 

12.6 

UUS 


X2.5 

11,5 

12,2 

1 1.9 

.12.4 

12.4 

1:3*1 

12.2 

12.4 


(x) 15 — vg, 13 «» mg, 9 « g. 


The country bred pigs reached the slaughtering weight ten days be- 
fore the Yorkshire pigs; the ratio of fatness f. u. to i kg, growth 
was excellent and alike for both breeds. The native breed was a little 
longer in the trunk, but as to quantity of export bacon and quality, the 
Yorkshire breed appears to be superior. 

|mj ■ ' . ; ■' ... . ■■■ / , , ,, 
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FARM ENGUSmERING* 

191. Experiments in Electro-Cnltwre* 

vSmiXh, F. Bc^retaing om tre aats eiektroki!ltiirfors0k- Meldingef fm 
Norges Landbmks Miskolc, 1923, No. 6-7, pp. 353-536, 26 fig. Cliristiaiiia, 

1923. 

The author refers to experiments in electro-culture made with barley, 
grown either in pots or in water. 

In 1920, continuous electrification was maintained day and night, 
as a direct current from the apex to the roots with an intensity of io“® 
amperes. No action favourable or unfavourable was observed. No effect 
resulted from increasing the air current to double the normal. 

In 1921, discontinuous electrification was used, given as direct cus- 
rent of one minute duration, at intervals of 15 minutes and was cut 
off at night ; ' the intensity was the same as in 1920. The effect was 
favourable on the plants. No result was obtained by increasing, or de- 
creasing the air current. 

In 1:922, an alternating current at intervals of half an hour for one 
minute duration, with an intensity of xo~® amperes was employed but 
gave no result. No result was obtained even with direct current (lo*”® am-, 
peres per plant) combined with an increased air current so strong that the 
tips of the leaves withered. A. F. 

192, Tractor Ploughing for Pad! Gultivatioii. 

Jack H. W. The Malayan Agricultural Journal, Vol. XIII, No. 5, pp. 142- 
144. KiiJiki IfUinpur, 1925. 

The methods of the Malays in the cultivation of padi have been 
criticised as wasteful and antiquated, but are the results of practical 
experience. 

The author discusses and .compares the relative merits of buffalo 
ploughing and ploughing by tractor, his opinions being based on trials 
carried out with two well-known tractors. 

As a result of investigation the author considers that tractors may 
have a future in the cultivation of large areas of padi, where the soils 
are fairly hard, and where irrigation is controlled, but that they are es- 
sentially for use by capitalists on large areas only, and their adoption 
is not probable' in the near future. W. S. G. 

i93« Tests "with a Rotary Tillage Girltivator on the Experimeiit 'Farm 

of the Agricultural High School, Vienna. 

KasKKER (Professor at the Agricultural High School, Vienna). Ein 
FxAsversuch zn Zuckerriiben auf der Versuchswirtschaft Gross-Enzersdorf. 
Wiener LandwirtschaftHchen Zeitung, No. 9, p. 69, part 4. 'Vienna, 1925. 

A field which in 1923 grew potatoes was in the autumn ploughed 
to a depth of 15 cm. and, to remove any potatoes which might still 
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be left, tbeii tongklj harrowed. In December 1923, 200 quintals of 
stable maiittre per hectare were applied. On the 26 Marcli 1924, 200 jqq* 
of basic slag per hectare were applied. As the weather conditions were 
still very tiiifavoitrabie — temperature very low and snow deep — a paid: 
of the field only could be ploughed to a depth of 20 cm., 011 Apiil 19. 
The remainder was 'cultivated or cut to a depth of 15 cm. on April 2C> 
with a 30 H, P. rotary tillage machine (frase) constructed by Sikmkn-s- 
SciiUCKERT. Both operations turned the manure into the soil. 

The ploughed part of the field was then harrowed, a spiked roller was 
then used and again the harrovr. The cut part of the field was also liarro¥i/ecl 
so as to prepare it and. bring it into a finer condition for planting. 

On May 2 1924 the whole field was treated with a smooth roller. < 3 ii 
•the 3rd sugar-beet was planted at an average spacing of 42 cm. The 
further treatment of both parts w^as identical, except for the difference 
in nitrogenous manuring. One half of each experimental surface wtis 
treated with two dressings of Chile nitrate, of 200 kg. per hectare each, the 
other halves being ^ given Deuna nitrate, two dressings of 120 kg. per hectart^ 
each. The amounts of nitrogen of each manure when calculated per uiii't 
surface were approximately the same. 

The yields obtained are given below : 


Tabie I. — Mmurial experiments on rotafy tilled and ploughed land. 


Crop yields; 

Manuring with Beuna 
nitrate 

j rotary cut 

ploughed ! 

Presk crops in quintals per hectare: 

Beets 

i 

1 

307 

238 

Eeaves ati.d tops . ' 

( 158 

228 

Sugar ■ 

1 h 7-75 

16.50 

Biy substance in % ' of green mass : 



Beets 

23.17 

22.05 

, Beaves and tops 

16.69 

15.46 

Dry substance of the crop in quintals per hectare : 



Beets ■ , . 

' , 5 ^. 33 ' 

•Id . 95 

Beaves and tops 

,26.88 

35.18 

Sugar 

47,84 

33-43 


M'aiiiirittg with Cliilt': 
Bitratc 


rotary cut 


291 

190 

15.76 

21.41 

^■3.25 

2('.34 

36.80 


ploughed 


■ 3 S 5 

208 

16.32 

13.24 

■ 42.53 
27*55 

3 ‘i .72 


The results of the iii\>estigations on the physical conditions of the soil 
during the period of growing are given in Table II and were obtained by 
the Plant Cultivation Department. 

It is seen that despite the abundant atmospheric precipitation of the 
summer, the humidity of the lower layers of the soil diminishes from 
the spring till autumn. 

The first table shows that when arranged according to Chile and Deuna 
nitrate manure the cut field in each case gave a richer crop than the plough- 
ed field. What ^trikes one most when looking through the figures in 
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Tabee II. ““ Condition of the rotary cut mid ploughed soils. 



Depth 

Soil analysis 

Pliysical condition of the soil 

Rotary cut 

j Ploughed 



26. ly 

18. VII 

7 .x 

j 26. IV 

18. VII 

7 .x 



12.8 

11.4 

20.3 

13-3 

11.9 

14*9 

Moisture content in weight peremt. ■ 

] 

13.7 

1333 

18.0 

14.0 

13.9 

15-3 


f 25 

1 

15,1 

13.8 


I5.I 

13-9 

13.0 



34-0 

35.5 

31.5 1 

33.7 

32.2 1 

30.2 

Capacity for 'water in weight percent. ; 


35-5 

34*1 

27.5 j 

33*9 

32.9 

31.3 

i 

1 25 ’ 

[ 1 

30.5 

1 

31-5 

! ,29.0 j 

2S.1 

1 

28.0 

29.0 


table I is the fact that for every loo kg. of beets on cut soils we get only 
51:. 5 kg. of tops and leaves when using Leuna nitrate and 56.2 kg. when 
using Chile nitrate, while on ploughed soils we get with Lemia nitrate 95.5 kg. 
and with Chile nitrate 84.1 kg. of 
tops and leaves; i. e. on the 
average we get from cut soils 53.8 
kg. tops and leaves and from 
ploughed , soils 89.8 kg. In other 
words, cutting shifts the' relation 
between beet and leaves very 
much ill favour of the former, 
a pheiioiiieiion characteristic of 
air nourishment in distinction to 
soil iioiirishment. From this the 
author feels justified in concluding 
that cutting with its intensive and 
uniform work of loosening the soil 
brings about a more rapid decom- 
position of the humus present in 
the soil and perhaps of the stable 
manure supplied, than does plough- 
ing. Whether this is the correct 
explanation, or whether it may not 
be due to ' an impoverishment of 
the soil in carbon compounds on 
account of an Increased assimilation, cannot be said with certainty at 
this stage ; ' only further experiments can settle thispo iiit, and it is hoped 
to carry them out in the next few^ years. Ka.serer thinks that more CO2 
escapes from a cut soil than from a ploughed soil, and that the plant, being 
capable of satisfying its needs 'for carbonic acid by means of the com- 
paratively sniaE number of leaves ■ it possesses, does not form any addi- 
tional leaves. ■ ' . ' ' ' 

Another point noted by Kaserer is that' the cutting ' machine has 
also the advantage over hhe plough that it sinitiltaneously , performs a 






Fig. 62. — Part of Meyeaburgiaii 
rotary^ taadiine. 
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Biiml)€r of tillage operations and hence makes iiniiecessai^^ any fur- 
ther 'treatment of the field by the harrow, roller, etc. It is however 

' advisable to stud]?' 

further this question 

and especially when 
applied to diflerent 
soils; the above expe- 
riment is only an at- 
tempt at a 'study 
of the usefulness or 
^ otherwise of this im- 

’ plemeiit. 

^ •' ■“ --- The width of the 

work of the 30 H.F. 

Fig. 63. — Diagramatic section through machine is 160 CIll. 

the working parts of a cutting niachine. according 

to setting, up to 33 

cm. Prom : ‘ % to % hectare can be tilled in an hour, according to* 
'depth. The petrol consumption of the rotary tiller weighing 2700 kg., 
fluctuates between 24 
and 32 kg. per hectare 
a.ccordiiig to the depth 

■of working. ' / a / 

The machine has ^ ^ 

three difierent forward sj” / 

speeds (45, 60 and 105 # / ‘ A- 

cm. per second), and ^ ^ i 

one backwards speed of 

45 cm. per second. --- 

Besides this large Fig. 64. ■— Biagramatlc represeutation of ploughing, 
machine smaller machi- a = tiie plough, 

nes are constructed by 

the same firm with engines developing 4 or 8 H.P. H. K. 


A.,./, 






Fig. 64. ■— Biagramatic representation of ploughing, 
a = tile plough. 


H. K. 


794. Max-ScutcMtigMacMsie. 

' The F(wme-fs Jotmtal, Vol. V*, No. 12, pp. ^929, iUiistr. 5, Belfast, .1925., 

The Marshall ” flax-scutching machine ■ is senii-automatic in action. 
Experience has shown that completely automatic machines are not satis- 
factory, as every kind of straw receives the same treatment. It is not 
possible to guarantee uniform straw, and to allow for this, the '' Mar- 
shall' Scutcher although not requiring particular skill to operate, 
permits of varying treatment of the straw, and ensures a uniform product. 

■The machine only requires one horse-power (B, drive, and 

occupies a space of 4 ft. 3 in, by 2 ft. Ball bearings to shafts ; lubrica- 
tors accessible while machine' is running. 

Thejadvantages claimed. for the “Marshall*’ are: greater yield, of 
: flax from straw than'>y other methods ; larger output per man.; more 
^tmiformly ■ scutched 'and better cleaned- fibre. W. 'S.;G. 

'' ''' '■ '■ '' '''V ' ' ''' ' '' ' ' 
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RURAL ECONOMICS. 

195* Efficiency- Increasing Methods of Renmneration* 

Al^:ei>iNG Br. Leisttmgssteigemng bei Transportarbeiten bn landmrtscliait" 
Jicben Betriebe. Landwiftschaftliche Presse, Year III, No, 21, p, 247. 

Berlio, 1925 

The transport of large masses of goods which takes place year by year 
between field, farm and station, should and could be cheapened and speeded 
tip through the introduction not only of technical improvements, but also 
of agricultural economic improvements, as for instance through a proper 
organisation of work and a suitable method of remuneration. The pos- 
sibilities in this direction the author illustrates by a number of practical 
examples taken from estates where efiorts have been made to find the 
methods of organisation of work and of its remuneration 'best calculated 
to increase effi.cienc3^ 

The author points out next that the manager has to determine in 
each separate case the true measure of efficiency. This may be the 
means of transport, the size of weight of the transported object, or even the 
area of land corresponding to the quantity of goods moved each referred to a 
unit of time. He then evaluates each separate phase, which together consti- 
tute the wffiole process of transportation, reckoning in each case time, space, 
money and efiort. This analysis is the basis of a proper organisation of work 
and method of remuneration. 

The transport work the author treats in the following manner : trans- 
port of sugar-beet, digging and loading of potatoes, bringing in of grain, 
conveying of stable manure and compost conveying. For the different 
phases of work, e. g. digging, loading, conveying, unloading, spreading, etc. 
different methods of remuneration were used. The methods of remuneration 
used were by time, b}^ piec^ wwk, by group agreement, by premium, which 
was either simple or was rising by degrees. By economy of time, su- 
pervision and labour, splendid results were achieved, without in any way 
impairing the quality of the work or injuring the interests of the worker. 
The particulars are illustrated by a. number of examples. ^ V. E. 

196, Changes in Estate Values in Germany. 

RotoKKGEB. Welche Veranderungen im Werte der landwirtschaftliclieii Be- 
steungen sind in Deutschland eingetreten ?, Ilhistfierte Landwirisckaftiiche 
Zeitung, Year XLV,' No. 19, p. 227. Berlin, 1925 . 

The author attempts to establish the direction and the extent of the 
price variations which have taken place in the German estate market, and 
which are caused by the decrease of profits derived froni^ agriculture, by the 
high interest on loans, by the high taxes and the general scarcity of avail- 
able capital , Moreover, the 'farmer must 'Share his decreased profits with 
the creditor and the State thus involving a general rise in the cost of produc- 
tion. The well known vicious circle results : 'rise in price of products' 
is followed 'by a decrease in consumption, which ; causes an over-supply. 
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followed by a fall in prices to meet the buying power of the poorest consimier. 
In these ciictuiistances the farms w^Mch suffer most are, in “ the isolated 
State ” of TaiiNEN, those of ’worst economic conditions, and in present-day 
Germany, the farms on poor soils. On individual farms this finds expression 
ill the fact that outl3diig fields of poor soils become unprofitable. Hence 
the profits and consequently the value of the land fell by different amounts 
for different soils and it is impossible to establish for all t}q)es of estate a 
general percentage decrease. Such a general percentage decrease, which 
will be true for ah practical puq^oses of valuation, • can be derived from the 
“ valuation indices '' to be found in pre-war official price lists. They each 
refer to one hectare of farm, including buildings, stock and land, and include 
farms of all sizes and of all the different qualities of soil. Assuming, as we 
are justified in doing, that the values of buildings and stock have changed 
only slightty and subtracting their value from the total values of the farm, 
we get the value of the land. Hence in the last resort fluctuations in the 
values of estates are really fluctuations in the values of land. When there 
is a fall in the total value of an estate, then the larger the proportion of 
that value which is represented b}^ the value of the buildings and stock, 
the larger will be the percentage of decrease in the value of the land. And 
this proportion of the total value is clearly relatively large for estates 
with pour soils. In pre-war Germany such estates always showed, 
in contradiction to the ground rent theories of Thunbn and Ricardo, 
a surplus above that required for the interest on loans and the ex- 
penditure on labour, i. e, when the value per hectare of such farms 
was 900 marks, and the price of the buildings and stocks was taken as 
585 marks per hectare the value of the soil came to 315 marks per hectare. 
Nowadays, if such farms are cultivated at all, the profit from them is 
negligible. In the case of r3’'e and lupins this profit may even become ne- 
gative i. e. it does not suffice even for payment of the interest on loans. 
The fall, in the income from farms with medium, good and best soils must 
have been equal to the income, before the war, from farms of the same 
size but Oil poor soils. The same is true of the value of land, and since we 
may assttiiie that the costs of reconstruction of buildings and of replacing 
of stock are approximate^ the same as in pre-war times, the above 
statement is also true of the total value. From the total values of estates of 
all sizes and of small, medium, good and best land value, the author derives 
the net soil value { — capitalised ground-rent) of estates of the pocresr 
soil class, wiiich are now unprofitable, and then compares those values with 
the pre-war values and gets 'as a result the tahleon p. 437. 

Despite certain possible and justified restrictions, the author believes 
in the usefulness of those figures, and next attempts to find out how far 
the prosperity an'd the readiness' to bu^^ of the German nation influences the 
estate market. Between the years 1896 and 1911, the wealth of Germany 
increased by ' 90 milliard marks by annually rising amounts. On the other 
hand its money wealth was to a large extent destroyed during the inflation 
period." That a considerable portion of that annually increasing wealth 
of the Germati nation was realised in agriculture is shown by the fact that 
paralel with this increase in wealth went a rise in the values and price of 

mi 1 ;;; y:' ' ' ' ; / , ■ , ' ' ' ; , ' 
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Farms paying land-tax on the basis of net return 
I Thal/ha 3 'Chal/ha | 7 Thal/ha | 13 Tha3/laa 


had a value of Mark-hectare and decreased 
to .... % of their pre-war value 



poor 


medium 


(good) 


(better) 



Mark-hect, 

% 

Mark-hect. I 

% 

]Uark-3iect. 

% 

Mark-liect. 

% 

5 

1950 

82 

2320 ! 

85 

2950 

ss 

3420 

90 

10. 

1530 

78 

1890 j 

82 

2520 

S? 

2970 

89 

20. 

1380 

76 

1 710 I 

81 

2 2 So 

S6 

2710 

88 



1136 

72 

1460 j 

7S 

1900 1 

S4 

2400 j 

87 

100 

1 1060 

70 

13S0 1 

77 i 

T9OO 

83 

2280 i 

86 

50^’'. 

940 

66 

1230 

74 I 

1700 

81 

2ogo ! 

85 

1000 

! 900 

65 

II So 1 

73 1 

1640 ; 

Si j 

2000 j 

84 


estates, wMch was very considerable indeed. Thus for example in Pritsssia, 
in tlie case of farms of above lOO hectares, the rise in the period 1896-1914 
was about 123 %. The height of this rise in values was reached after the 
introdtiction of the increased grain duties in 1905 wdth their effects on 
agricultural profits. The rise in prices as well as in the number of purchases 
was most marked for : i. farms paying the lower rate of land tax on the 
basis of their net returns ; 2. consequently, provinces with prevailing poor 
and medium soils (East Prussia) ; 3. among these, the larger sized farms. 
The rise in prices was especially marked in the case of this class of 
farms — farms with light -soils, which were previously in very small 
demand. This demand increased, from prospective bu>^ers with availa- 
ble capital, as technical improvements, especially applicable to this class 
of farms, were introduced ; and This increased demand allowed the prices 
to rise still higher. From these consideration also, the author concludes 
that, now that events have taken an opposite course, this class of farm 
will suffer the greatest decrease in value, wliicli is in complete agreement 
with liis finst conclusions. V. E. 

397. Farnci Costing in Ireland. 

Adams J. M. Jou-ynal of Department of Lands and A gricn-Uure , Year i.|., 
No. 4, pp. 35 i:- 373» tables ,16, Dublin, 1925. 

Great progress has been made in experimental work and research, 
but there is need for enquiry on economic questions relative to produc- 
tion, marketing and distribution of agricultural products. The basis 
of agTicultural economics is cost of production and of distribution. 

The production of farm commodities is subject to the law of dimin- 
ishing returns. Within certain limits, cost may be reduced by increas- 
ing output or by improving the means of production ; -the normal pro- 
ductivity of land cannot be economically forced when prices are low. 
A stage is reached when the chemist and the engineer fail to be of ser- 
vice to the producer and the difficulty is economic. 

It is of iitndamental importance to the State to possess accurate 
economic data respecting cost of production and distribution of farm 

/ '■ '"'[iSfl 
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commodities, capital invested, production per unit of area, capital and 
labour, sizes of farms in lelatioii to production, system of farming and 
relative production^ 

Estimated costs are unsatisfactory and misleading; accurately re- 
corded data are essential. 

Eor the purpose of public evidence before an Agiiculturai Commission, 
the author compiled data from records and prepared tables of prices of 
farm reqitisites, wages, rates -and items of farm expenditure for 1914, 1920 
and 1922, and similar tables of prices of live stock and farm produce. 
The figures are based on the cost of producing crops on 18 farms. 

No charge was made for interest on capital, or management. 

The cost of production and value of crop per acre is compared in 
tabular form for the above three years. It appears that the value of 
the 1922 barley and potato crops was less than the cost of production, 
except in the case of very high yields. The author draws attention to 
the fact that barley meal is equivalent to Indian maize meal for pig feed- 
ing, and that pig feeders who do not grow barley would be well advised 
to buy barley meal in preference to maize, when it is at, or under the 
price of maize meal. 

The cost of production of the milk from 204 cows on 13 farms is given for 
1920, and the estimated costs for 1914 and 1922, including cost of delivery. 

The average price realised in 1920 for milk was is. 2d. per gallon, 
and the cost practically ii d. per gallon; in 1922 price was nearly % d. 
per gallon less than cost of production. 

Food and labour constitute over 80 % of the cost of keeping a cow ; 
the importance of maintaining a good average yield from a herd is em- 
phasised. There is no doubt that many cows in Ireland do not 3rieid 
sufficient milk to pay for their keep. 

The author demonstrates this by figures from a farm A, on which 
the cows were graded and milk records kept, and farm B, where poor qua- 
lity cows formed the herd, and although the cost of keeping the cows 
was low, the cost per gallon of milk was very high. 



; , Cost' of keep | 

Average yield i 

Cost of prodttctiom 


i per cow 1020 ; 

of jnilk per cow j 

per gallon 

A' 

i ■■ ; 

, . , , i £25-16-8 1 

727 gallons ^ ! 

I S.5d. 

B . . . . . 

£17-14-11 1 

323 >■' 1 

1 13.2CL 


From the expenditure and receipts of the farms dealt with, index 
figures were ascertained for the given years : 



1914 

19550 

19^2 

Index of expenditure 


230 

192 

mdex of receipts 

100 

253 

147 


Thus the purchasing power of farm products, taking 1914 as a basis, 
increased about, 10 % in, 1920, but fell 23 % in 1922. , 

Financial results on costed farms indicate that in 1922 the farmer' 
barely received ' remuneration for ■his own , .labour , at current rates, and 
■nothing in, Ms capacity as capitalist and 'managet.,' With • the ' fall ' in 
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wages in 1923 he received, remtmeration for Ms labour at a reduced rate, 
aad 10 % of the output as return for Ms capital and management. 

A scheme for investigation of farm finances was put into operation 
in 1924, but results will not be available until the end of the accounting 
year on these farms » W. S. G. 

ic)S. Pre- War and Post- War Farm Costs of Wheat Production in' tbe 

North American Spring, Wheat Belt. 

Wheat Studies of the Food Research Institute, Stanford UniYersit3rj Ca- 
lifomiti, Vol. 1 , No. 1-6. and Supplement, Stanford, 1925. 

The W%eat Studies of the Food Research Institute summarise an 
extensive analysis of available data on farm costs of producing v/heat 
in the spring-wheat belt of the United States and Canada, under pre- 
war and post-war conditions. 

The spring-wheat belt of North America includes the States of Min- 
nesota, North Dakota, South Dakota and Montana, and the Canadian 
provinces of Manitoba, Saskatchewan and Alberta. 

The procedure of the studies has been to construct, on the basis of 
the Canadian Investigations for 1911 and 1923, and the United States 
investigations for 1909 and 1923, statistics of average yearly farm costs 
in each political sub-area of the spring-wheat region, for the periods 
1908-14 and 1921-24. Numerous estimates and approximations had 
to be made, but material resulted which is more significant for intensive 
comparative study than any other published data. The importance 
was brought out of the influence of yields on costs per acre and the ef- 
fect of summer fallowing on costs per acre. 

Identical principles of valuation were employed throughout for 
items which enter into total costs per acre, excluding land charges. These 
items were materials costs, and costs of man and horse labour ; mate- 
rials were charged at cost. Labour charges were calculated on the basis 
of current rates for similar labour in the respective areas. 

Farm costs of producing wheat be expressed either per acre 
or per bushel, exclusive or inclusive of land charges. Costs per acre, 
excluding land charges, best reflect differences in technical conditions 
of wheat production. Costs per bushel including land charges are neces- 
sary in judging the relative ability of areas to produce cheaply. 

The factors causing variations and increases in costs are : prices of 
labour, prices of materials, yield per acre, farm macMnery and cultivation 
methods, summer fallowing, transportation facilities between farms and 
markets,' and the practice of breaking new land.' High yield affects 
costs pet' bushel in that it increases per acre costs of threshing and market- 
ing by increasing the ' quantities per are. Summer fallowing increases 
per acre costs because it necessitates extra cultivation and involves dou- 
ble charges for land. To break new land increases expense owing to 
the greater labour required for ploughing ||nd cultivation, and. fallowed 
land must be cultivated although it lies The crop of wheat grown 

on fallowed' land must be charged with years' rent. The practice 

of following' extensively is' nxnch adopt^Jin Canada, but not in the 

: , , ' Cits] 
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United vStates. No one knows exactly iiow mncli Mgiier Canadian yields 
must ke above Anierican, in order tkat Canadian costs may be lower 
tkan American costs. An additional yield of five bushels per acre will 
certainly siifiice, but one bushel certainly will not. 

A careful study of the data in these papers will show that suiniiier 
fallowing is of such importance in its influence on costs that it serves largely 
to invalidate the current opinion that costs of wheat production are lower 
in the Canadian than in the American section of the springwheat belt. 

The calculation, of land charges and their inclusion as costs, showed 
diminished difierences in costs per bushel. Costs per bushel, excluding 
land charges, ranged from 81.5 cents in Saskatchewan to 97.7 cents in 
North Dakota ; but costs per bushel including land charges ranged onty 
from $ 1.08 to S 1.20 in the same areas. 

The general impression that Canadian spring-wheat growers are 
able to produce at materially lower costs per bushel than American far- 
mers is not well founded. It appears that owing to the practice of sum- 
nier fallowing, the yield per acre in Canada must be about three or four 
bushels in excess of American yield before costs per bushel are equalised 
in the two countries. For the period 1921-24, Canadian costs per bushel 
have been slightly lower than American. 

To base a wheat tariff on differences between costs of production in 
Canada and the United States is neither scientific nor practical. It 
is not correct to assume that a normal or semi-permanent difference in 
production costs exists ; yet such an assumption lies behind the present 
duty of 42 cents. 

Profits declined in all areas between the two periods, for costs rose 
faster than market prices. 

Variations in profits per acre of wheat do not measure prosperity 
in the spring- wheat belt satisfactorily. VTieat was and is of unequal 
importance between an}” two areas, or between Canada and the United 
States, because other crops and live-stock were and are of unequal im- 
portance as sources of farm income. Conditions of tenure differ in dif- 
ferent areas ; low profits or losses are more of a menace to prosperity 
in an area where tenants or mortgaged farms are more numerous. To 
employ State averages may misrepresent the facts not only of profits, 
but of yields, market prices and costs as well. This misrepresentation, 
cannot be avoided, so long as published statistical material is compiled 
upon the basis of political geography, rather than upon that of economic 
geography. ^ 

Analysis of the best statistics obtainable on wheat in the spring- 
wheat belt throws little light upon ' fundamental economic problems. 
Cost statistics, particularly those applicable to crops whose yield is 
variable, are exceedingly unstable. The most significant aspect of cost 
statistics is that they sum up and reflect changes in the conditions of 
agricultural production. .Their value in diagnosing agricultural prospe- 
rity, or in providing a sound basis for price-regulating legislation, direct 
or indirect, is slight. 

In the case of ' the United States maintenance of an export surplus' 
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of wheat cannot properly be urged on the ground of insurance against 
famine or even serious food shortage. Such danger is negligible even 
with a world shortage, considering food resources of the country, pos* 
sibilities of substitution, transpoii: facilities, and the strong economic 
position of the country, ■ In short, any export surplus of wheat is b}? no 
means indispensable to the United States, 

No tariff polic}^ has yet been formulated that will protect agricultural 
or industrial enterprises from the readjustments necessary after a pe- 
riod of over-expansion, or from losses incidental to such readjustments. 

W. S. G. 

199. The Returns fron Sugar-Beet Growing in Germany and Czecho- 
slovakia. 

I. Garcke. Die Kosten des Anbaues der Zuckerriiben. Illustrierie Landwifi- 
schaftUche ZeiUmg, Year XLV, No. 23, p. 275. Berlin, 1925. 

II. UiMivAUF. Kultiir und Rentability der Zuckerriibe. Landwiftsohaftli- 
che Fachpresse fur die Tschechoslowakei, Year 111 , No, 13, pp. 113-114. 
Tetschen, 1925. 

I. The author attempts to determine the present limits of profits from 
sugarbeet cultivation in Germany. He starts from the following data : 
wages per man per day 3.50 marks, horse per workday 4.00 mks., one 
quintal stable manure 0.80 marks, one quintal beets 4.00 mark, one quin- 
tal beet tops for sour fodder 2.00 marks, one quintal dried slices 10.00 
marks ; — crop per hectare 3000 ctuintals of beets, 240 quintals of clean 
beet (20 % loss), 150 quintals beet top? and leaves and 105 quintals of 
ensilage (30 % loss). 

The calculation of the expenditure per hectare is as follows : 

(1) Autumn cultivations : Cleaning land 13.20 mk., 300 

quintals stable manure utilised 60% 144.00 nik,, loading 
18.60, cartage 59.00 ink., spreading 4.80 mk., deep plou 
giiing 72.00 mk. . , 

(2) Spring ’work : Cleaning, spreading artificial fertil- 

isers, digging, harrowing, rolling, sowing, further rolling 
and harrowing, 60,00 mk. ; 2 qs. ammonium sulphate dur- 
ing tilling and 2 qs. sodium nitrate as a top dressing, 96.00 
mk., 4 qs. superphosphate, 34.00 mk., 2 qs. 40 % potash 
15.00 mk 

Total . . . 

(3) Cultivation work : Three hand and two ma- 
chine hoes, working separately and together 

(4) Harvesting ; Digging 72.00, loading and unload- 

ing 8 pfennings per quintal, 24.00 mk., cartage of beets and 
leaves 92.00 mks. ' ’ 

(5) General costs : Rent 120.00 mk. per hectare. In- 
terest on capital 80.00 mk., 'taxes and rates 48.00 mk., 
general costs 12.00 mk 260.00 mk, 

, Total expenditure' per hectare . * . 1083.40 mk. 

[iisp' 


321.60 mk. 

205.00 mk. 

526.60 mk. 

188.00 mk. 

188.80 mk. 
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Returns : 

240 q^tiintais clean beets at 4 mk 960.00 nik* 

105 quintals ensilage at 2 mk 210.00 ink. 

12 quintals 5 % dried slices at 10 mk. ..... 120.00 mk. 


Total return per kectaie . . . 1290.00 mk. 

There is thus a net gain of 206.60 mk. per hectare. If the price 
obtained for beets falls, however, to 3 marks per quintal for the same crop. 


Tabub II. ““ Profits of sugar-beet compared with other crops at SokoL 


I 

n j 

in 

IV i 

1 

^ i 

vx 1 

VII 

Cultivated 

Plant 

1 

i 

1 

! 

Yield in quintals 

Value 

1 of 

per q, 

jtlie yield 
i 

! 

Cost j 

of 

cultivation | 

! 

Removed 

for 

food 

Gross profit 

Sugar- 
beet. . 

270 quintals of beet 
175 » leaves, 

148 **') quintals free 
slices ..... 
27 kg. tree seed. . 
free sugar 

18 

4 

5 

4860 

700 

740 

324 

90 

I. —.3. Cul- 
tivation of 
the different 
harvests ■ 

N, P2O5, K,Ca 
in money value 

Column 

(IV) — (V + VI) 




6714 

1 

1200 

1093 

4421 

Wlieat . 

31 q. grain . , . 
50 q. straw, . . 

240 j 7200 

20! 1000 

1 







1 

1 8200 

450 

lOIO 

6740 

Oats . .1 

25 q. grain . . , 
50 q. straw . . . 

22of 

I 

1 450 

L 

1 

704 

i 

5096 

\ 

Potatoes 

180 q 

j 401 7200 

1 100 

1 782 

\ 5318 

Flax . . 

35 q. strawy . . 
5,5 q. seed. , . 
4 q. bolls. . . 

i r6oj 

350^ 7845 

301 

700 

! 

540 

1 

j 6605 

Caraway 

12 q. seed. . . . 
20 q. straw. . . 

1 800 
1 20 

! ■ ■ 

^ 1 0000! 650 

? 

than with 2 70 
of beetperhect. 

Poppy . 

10 q. seed . . . 

750! 7500 

900 

? 

> do. 

Rape . . 

18 q. seed . . . 
35 q, straw. . . 

1 350^ ! 

s ■ 7000! 700 

i I 

i 

1 926 

1 

5374 

■Hemp ■ . 

40 q. stems. . 
8 q. seed . . . 

M 800J ? 

400| 1 


than with 270 
ofbeetperhect. 


(*) 55 ' : 

{**) -^t kg. 
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instead of a gain there is a loss of 33.40 mk. and the limit of profitability 
is for a minirmim yield of 320 quintals clean beets per liectare. TMs 
yield can be obtained with the given manuring and favourable weather 
conditions. When, however, the price falls below' 3 marks per quintal 
for beets, the crop becomes unprofitable. 

Ill Czechoslovakia sugar-beet cultivation is only profitable in* those 
parts of the country where with heavy manuring and very careful attention 
to all field cultivation (subsoiling etc.), ro llin g, hoeing and harvesting, the 
yield should be 350-500 quintals per hectare. If yields are smaller, most other 
cultivated crops would give better profits. Where such yields are not ob- 
tained and where unprofitable sugar-beet cultivation is carried out only on 
account of rotation of crops, the author advises a change to other industrial 
crops. This is also recommended from an agricultural political point 
of view. Since of the sugar must be exported, the sugar trusts depress 
the price of the sugar so much that, even with, a yield of 270 quintals per 
hectare, the beet cultivator already shows a loss. The author suggests a 
close combination of all sugar-beet cultivators, and shows in the preceding 
table the profit of sugar-beet cultivation, as compared with the most 
important crops and especially with the recommended commercial plants 
{see page 442). V. E. 


AGRICUETURAE INDU5TRI,ES. 


Plant Products, 

200. The ClassificatiOB. of Cereals In .Roumaiiia* 

Iok'b:scu SistSSTi, G. Stimdardizarea di Clasificarea cerealelor. Viaki 
Af^ficola, Year XVI, No. 2, pp. 33-37. Bucharest, 15 January 1925, 

The author examines the proposal of the Roumanian Government re- 
garding the introduction of an enactment defining types of cereals and 
making a classification of crops. The author emphasises the importance 
of this measure and points out the drawbacks of the present condition of 
affairs, illustrating the difficulties arising from the subdivision of agricultural 
production due to agrarian reform, the consequent variety of the products 
^and absence of any unifonu stocks, of installation for grading or storage, of 
means of transport, etc., and consequently, the impossibility of obtaining 
credit on the crop and of arranging for sale at the right time. 

These difficulties conld he removed by the provision of warehouses, 
the defining of types and compulsory grading, #hich would also influence 
cultivation, since the price being based oh , quality, the farmer would tend 
towards the production of superior crops. 

The author reviews what , has already been done by the , .Rotinianiati, 

' ' ' ' V ^ „ A ■ ' ' ' , ' „ 
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Govemmeiit in this field since 1897 and gives fundamental suggestions fox 
the regulations fox the gxading and storage of cereals including : 

(1) Clear definition of the objects proposed by the system of defin- 
ing types and compulsory grading, first in the ports of exportation, and then 
in the interior, according, as the present defective warehousing system is 
completed. 

(2) Constitution of an Association representing all interests — pro- 
ducers, dealers, banks and co-operative sociaties — with national capital 
for the construction and working of the warehouses. This Association 
should be a private coiporation with partnership of the State, in confor- 
mity with commercial law. 

(3) The grading should be effected by competent agents of the State 
appointed for the purpose, and special bodies and associations ; Chambers 
of Agriculture, Agricultural Syndicats, etc. should cooperate in the defini- 
tion of types and in the creation of the organisation for classification and 
■grading. 

Transactions vShould only be done on 'the basis of certificates issued by 
the warehouse management, indicating the class to which the produce 
belongs and the quantity released. 

The said certificate would form the '' warrant '' or storage receipt and 
could be discounted at the National Bank or other banking institutions, 
to facilitate credit, and the law should recognise its character as a nego- 
tiable document. 

This enactment does not constitute a monopoly of cereals, since trade 
remains perfectly free, but it facilitates trade by making known the grades of 
iiig known the grades of Roumanian cereals intended for exportation, gra- 
des which will be guaranteed by the State and which will benefit by this 
measure ; moreover, the confidence of the Exchange will be increased and 
as an immediate consequence, the present fluctuating prices will be stabil- 
ised at a higher level. W. T. 

201* The Treatment of Floor with GMorjiie Gas and by the Goto 

Process. 

NicumannM. F. and Kaumikg H. (Instituff. Backerei der Preiissischeii 
Versticlis- iind Forscbiuigsanstalt £. Getreideverarbeitmig lUid Futterveredliing). 
Die Behandliing der GetmidemeMe iiiit Chlorgas imd das sogeiiannte Golo- 
Veiialireii zmr Verbesserung der Mehle. LcmdwhiscImftUche Jahrbuclie4\ 
VoL TXI, No. E> pp. 305-319. Berlin, 1925. 

Among the measures suggested in recent years for the improveirient 
of flour is that of treatment with chlorine gas, introduced about thirty years 
ago. The bleaching which results is due to the oxidation of the yellow 
coloiirmg matter which is found in the fats of the flour. This method 
however, is not common because' ^ it has certain drawbacks. It has now 
been replaced by the' '' Golo/' process in which 0.5- 1.5 % of .nitrosyl chlo- 
ride is added to the Chlorine ,gas. The gaseous mixture to which is added 
a, certain amount 'of air is, passed into a receiver containing the flour which 
,is' constantly 'Shaken and thus in a short time comes into close contact with 
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the gas. The flour rapidly absorbs the gas ; in concentrations of 0.015-0.02 
which are considered iiomial, the flour retains no odour, nor can any 
traces of hydrochloric acid or of nitrous acid be found. Under the in- 
fluence of the gas, the swelling capacity of the colloidal substance of the 
flour, especially of the albumen, increases. A greater capacity for water 
results and therefore a greater quantity of dough, which is more tenacious, 
softer and more susceptible of increase in volume during the process of 
bread-making. 

This action is due to increased acidity in the flour, both of measur- 
able acid and of hydrogen-ion concentration. With it also increases the 
solubility of the nitrogenous substances ; if however these two factors 
increase beyond a certain point, as happens especiallj’' with soft wheats, 
the gas may have no effect or it even have a negative effect, as is the 
case when the action is too prolonged . The gas has no effect either on the 
keeping qualities of the flour or on the activity of the enz3nmes of the flour. 
Complete bleaching of the flour will result, if the treatment is properly car- 
ried out, and the yellowish colour will disappear ; if on the other hand the 
quantity of gas is excessive the flour may take' a gre^dsh tone. 

The action of the gas depends mainly on the accurate carrying out 
of the treatment, which may be considered as harmless on account of the 
very small quantity of gas used and the cleanly manner- in which the 
process must be performed. A. F. 

202, Preservation of Silage. 

Koch T., Conserveeren van veevoeder door inkuilen. — Algemsem Land'’ 
bouwwechblad voor Nederlandsch India, p. i. Baandoeng, 1924. 

After the forage has been in the silo for four to five months, the loss is 
10 %. The carbo-hydrates undergo a great diminution : on the other hand 
the fat content is greater, probably because the bacteria transform the carbo- 
hydrates into fats. The results are similar to those obtained in America. 

A. F. 

203. Iiidustriallsatioii and Commercialisation of Fruit Growing in 

Roimianta. 

Si^BiOVNESCU jy.LiA' Industrializarea si comercializarea fructelor Buletin 
AgfimUturei, Year 5, II. vSeries, Vol. IV, No. ro-12 October-December, 
Bucharest, 1924. 

The author points out how, in spite of the good climatic conditions 
throughout the country, fruit-growing, on account of unscientific methods, 
leaves much to be desired. 

There are in Roumania about 100 million fruit-bearing trees of which 
about three-fourths are plum trees, but the distribution in the districts 
of the species is very unequal. Thus in the old Eungdom, out of 47 
million fruit-bearing: trees, 42 millions are plum-trees.' 

The mountainous districts, (Muscol, Prahova, Argos and Dambovita) 
have each about 6 million ^plum-trees, while the Dobruja and Southern 
Bessarabia, have scarcely any. 
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The piuiai-tiee represents 90 % of the fruit trees of tlie Old King- 
dom, 65 % ill TraiiS34vania, 32 % in Bucovina and 6.1 % in Bessarabia 

Fruit-growing suffers principally from the climatic conditions, from 
fungoid diseases, parasites, etc., to which are added the damage caused by 
complete want of care and of scientific methods of picking, transport and 
storage of the fruit. 

A quite iiisiifficient use of orchard products is madel n Rouniania and 
the complete absence of industrial and trade organisation is a source of great 
loss. The value of the annual fruit production of Roumania exceeds 2 
thousand million Lei. 

The author mentions the various uses of such potential wealth the 
manufacturing of jam and dried fruit from the plums, introduction of va- 
riotis fruit wines, sparkling table wines, preparation of syrups and dryiog of 
fruits and vegetables. 

The export of these fruits in the above-mentioned forms would assure 
an income of hundreds of millions of Lei to the country. 

As regards utilisation of the products of Roumanian orchards, in the 
majority of cases, especially in the Old Kingdom, the plums are made into 
tuica ” by a process of distihation. This is a not very wholesome bever- 
age widely used by al social classes of the country as an aperient and 
common beverage, but not exported as it is not liked in foreign countries, 

64 . million plum, trees yield a gross output of 64 thousand trucks of 
fresh plums, or the equivalent of 18-20 thousand trucks of dried or pre- 
served plums; if one quarter only be used for industrial purposes other than the 
manufature of tuica there would be about 4-5 thousand tracks of dried 
plums or jam for consmnption or exportation. Considering only the pro- 
duction of 9 Departments, with approximately a total of 41,107,269 plum- 
trees, and allotting only one quarter of their output for industrial pur- 
poses, 3-4 thousand trucks of dried plums and jam could be obtained 
having a value of 400 milhon Lei (at 10 Lei per kg. of dried plums). 
Half the quantity might be made into dried plums and the other half 
into jam. The work would occupy about 4 thousand Bosnian ovens for 
a month, and perhaps an equal number of boilers for the jam. 

The author alludes to the exportation of fruit from, Rouniania. to Aus- 
tria and Germany in the years 1913-1914-1915, which reached an average 
of 285 trucks a year. 

For Bessarabia alone, taking the average of the ten years 1901-1910, 
2000 trucks of fruit were exported. As in 1915 the production of Bessa- 
rabia was 8723 trucks of fruit, ^ one-quarter of the output of fruit from this 
Province might have been exported 

The markets for dried plums of superior quality would be : — Russia 
in_ the east ; Germany, Austria, Belgium and England in the "west. The 
industrialisation of fruit-growing has for some years occupied the attention 
of the Ministry of Industry and Commerce and' that of Agriculture and 
Domains in Roumania. In about 4 years (1909-1912) with Government 
assistance,; 500 ovens of the Bosnian system were constructed; 2000 ovens 
, were 'made during 'the' occupation. Various tanks were made, since 1910 
■at^,;pucioasa .'(Dambovitza) ' and Rusavat (Btuien) as well as two, large 
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factories, one at Golesti-Badi (Muscel) and the other at Istritza (Bmen), 
each with a capacity for sterilising about 2000 kg. of dried pltinis in 24 
hours. The preserved fruit industry is meanwhile in Ml progress in the 
country, gradually eliminating similar foreign products from the market. 

In order to be in a position to organise the production and sale of fruit 
with the object of its commercialisation the author proposes 

(1) Detailed research on the soil and climate, of the cultivation of 
each species and variety of fruit, as well as their correct cultivation, pick- 
ing at a suitable moment, suitable packing methods, establishing for this 
purpose schools, exhibitions, competitions, conferences and publications. 

(2) Gradual change of the present destination of fruit products, 
especially plums, with industrialisation, adopting the improved Bosnian 
oven, an oven capable of dealing with about 5000 kg. in a season. 

(3) Careful preparation of the goods, superintendence and control 
of markets, establisliment of contacts by means of Chambers of Com- 
tion of local consumption by supplying hospitals, prisons, etc. 

(4) State cooperative aid for the construction of ovens, creating' 
for the present two centres of production — Golesti and Istritza — where 
the two factories might prepare (by sterilisation) 70 trucks of plums for 
exportation. 

(5) Construction of nursery plantations, propaganda work with 
specialised schools of fruit-growing, conferences and shows. 

' (6) Bastly, formation of a competent directing staff under a Special 
Directorate of Fruit-growing to he created in the Ministry of Agriculture. 

S. 


204.jDryiiig of Apricots. 

Grasowsky a. Commercial Bt4letin, VoL 1, ISo . 8, pp. 196-198. Jem 
Salem, 1925. 

The author gives the chemical composition and nutritive value of 
dried apricots, and the advantages to be gained by drying the fruit. 

The method of drying apricots, is described as follows : — The fruit 
is picked when ripe, as green fruit produces a tasteless product, and is 
then cut in halves, spread on trays and taken to the sulphuring housct 

The fruit is sulphured for the following reasons : ' Sulphurous acid 
deoxidises colouring matter and prevents darkening and the decom- 
position of nitrogenous compounds. Spores axe destroyed, which, checks 
putrification and fermentation,' also, the eggs of insects are destroyed, 
and the fruit is made' secure from insect attack. 

Sulphuring also ruptures and enlarges the cells of the fruit, makes 
,the texture more poro'us and hastens dr3?ing. ' The length of time re- 
quired for sulphuring varies with the fruit, the draught and the quality 
of sulphur. The time taken is usually about 2' hours, and about 5 lb. 
of sulphur per ton of fruit is employed. '' 

After sulphuring the fruit ris dried in the sun'; the 'time 'required de- 
pends on various factors, .but generally ' after '4' days 'the apricots are 

' ' ' ' , ' ; 
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three-fourths dry, when the trays are stacked and the drying is finished 
in the shade. 

When dry the fruit is put in bins and sweated, which equalises the 
moisture, makes the apricots less brittle and the product more pala- 
table. 

After sweating, the fruit is sent to the packing house where it is 
ustialty re-stilpilured, graded and packed in wooden boxes for market. 

Mention is made of the limiting factors to apricot growing in Pales- 
tine, e. g., cold winds and rain at time of blossoming and the Fruit Ply 
{Ceraiitis capitata), which all cause serious damage, and the prevalence of 
Giimiiiosis. W. S. G. 


2C'5, The Fungicidal Action of Sodium Fluosiiicate and Hydrofltio- 

silicic Acid in the Coagulation of Rubber. 

a. Archives des Instituts Pastetir d’lndockine, No. i, pp. 57- 
64. Saigon, 1925^ 

HydrofLuosiiicic acid and fiuosilicate of soda have been recommended 
as coagulants in a patent taken by the Rubber Growers' Association in the 
name of Mr. Edwards. 

The advantage claimed lies in the fungicidal action of the new coag- 
ulant which would prevent the formation of mildews on the surface of 
the rubber dutiag the process of drying which depreciate the market 
value of the rubber. 

The writer , purposed to investigate the fungicidal action of these 
coagulants, the yield of washed rubber, the chemical composition and the 
mechanical properties of the rubber obtained. 

The mildews which grow on rubber are of the Aspergillus and Penicil- 
Him type. 

The optima conditions for mildew development are a slight acidity- 
in the medium, a temperature near' 32<^-34<^C. and a suitable hygro- 
metric condition. In dry air growth, is slow'er than in moist air. 

It sliotild be noted that rubber, always slightly acid after coagulation 
ill an acetic medium, kept in a surrounding temperature of about 30®C. 
ill an insufficiently ventilated drying shed where the hygrometric condi- 
tion is marked, is in a condition favourable to the, development of spores 
by wMch it may be infected. 

From the investigation made by the author the following conclusions 
may be drawn : — 

(i) 111 the conditions of the experiment, the fungicidal action of 
hydrofluosilicic acid and of Euosilicate of soda has not been sufficient to 
prevent completely ' the growth of mildews. However, development and 
fructification have been very much retarded. It is therefore possible that 
in a drying shed where the moisture conditions are less favourable this delay 
may allow of drying the ' rubber to the point that the development of 
mildews would no longer , be possible. 
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(2) The fungicidal action of fluosilicate of soda proved superior to 
that of flttosilicic acid. 

(3) Coagulation by fluosilicate of soda in suspension in water is 
better than that obtained by the salt in powder. In the latter case the 
latex should be poured on the powder and not the powder into the latex, 

(4) The chemical composition of the two samples of rubber is 
much the same. It is scarcely possible to find any difference except a 
slight increase of ash and a decrease of resins in the sample coagulated with 
the fiuosilicate. 

(5) Coagulation with fluosilicate of soda is deficient, compared 
with that with acetic acid. 

(6) The characteristic coefficients of each rubber, with optimum 
vulcanisation, are respectively 1.05 for the sample coagulated with acetic 
acid and 0.91 for the sample coagulated with fluosilicate of soda. The 
latter is only worth 86.8 % of the sample coagulated with acetic acid. 

(7) The characteristic coefficients . after keeping are respectively, 
0.66 for the sample coagulated with acetic acid and 0.45 for the sample 
coagulated with the fluosilicate. After keeping, the latter is not worth 
more than 67.6 % of the sample coagulated with acetic acid. 

P. C, 

iCoryespondent for Indo-China). 

Animal Products, 

2o 6, The , Constitution of the Fatty Globules of Milk, 

BECI/I Atti M. (R. Scuola sup. di Agricoltura di Portici). Ricetche 
fisico-chimiche siilla costituzione deirinvolucro dei globuli grassi del latte. 
Annali della R. Scuola superior e di Agricoltura in Portici^ Ser. II, Vol. XIX, 
pp. 1-23, bibl. Portici, 1924. 

The various hypotheses regarding the constitution of the fatty glob- 
ules of milk appear to have little correspondence with the real facts, 
especially as they do not explain the observed phenomena, or are even 
in contiadiction with them. The author puts forward a new hypothesis 
based on the formation round the globules of a thin layer of calcitini soaps 
(soaps of the various acids contained in butter and especially insoluble soaps 
of the higher series of fatty acids). 

This mixture of soaps, besides remaining attached to the globules 
themselves, has the property of fixing the suspended and colloidal particles 
contained in the milk (insoluble phosphates, casein), forming a complex 
viscous, heavy compound which envelops the fatty globules and keeps 
them in an ahiiost stable emulsion. 

By means of this hypothesis are explained : — 

(1) The considerable density of the globules covered with calcium 
soap and the difficulty in rising of cream. 

(2) The fact that, with any chemical and physical treatment capable 
of displacing the calcium and, 'consequently of decomposing the calcium 
soap, the rising of the cream and, all the' phenomena which are observed in 
making butter take place at once. On the other' hand, tr'eatment with 

i%m] ' / 
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agents incapable of causing the decomposition of the calcium soap retards 
and renders incomplete the formation of butter. 

(3) The fact that the formation of butter is easier with acidified 
cream (lactic acid which decomposes the calcium soap) and more difficult 
%vitu sweet separated cream, precisely on account of the resistance which 
the soapy covering offers to the formation of butter. A. F. 

207. A New Method of Distingmshing Fresh from BoEed Milk« 

Hecicma B. (Rijkslaiidbouwproefstation Hoorn). Ben nieuwe metliode ter 
onderscheidiiig van rauwe en verhitte melk. Verslagenv an Landbomvktmdige 
onderzoekingen der RijkslandhouwpYoef station. No. XXIX, pp. 49-60. The 
Hague, 1924. 

To 5 cc. of milk, previously filtered through cotton, is added 5 cc. 
of a 0. 1-0.2 % solution of trypanblue in distilled -water, or better, in 
physiological solution. The mixture is placed in a tube of the separator, 
the lower part of the tube being capillary (for example, Trommsdorff’s 
tube). It is left at room temperature for 10 minutes and then rotated 
for 20 minutes. The cream and the skim milk are poured off and the 
small amount of liquid remaining above the sediment is withdrawn by 
means of a capillary pipette. The sediment is then thoroughly mixed 
with a capillary pipette. One or two drops of the sediment are taken 
(always the same quantity) and examined under the microscope, taking 
care to spread the matter evenly- between the object-glass and the cover- 
glass. The sediment is examined with a dry lens, and the number of 
stained and unstained cells, the intensity of the staining and the number 
of cells foniiing the average for 25 squares should be noted. 

Care should be taken not to mistake the cells for small drops of fat or 
scum membrane. 

The following results are obtainable : — 

(i) Fresh milk. Onl3^ unstained cells (relatively large) are seen. 

(2j Strongly heated milk (10' at 70^ C. ; 2' to 3^ at C. ; to 2' 

at 100^ C.). A great iiumbei of deeply stained cells ate seen, while uns- 
tained and slightly stained cells are absent. 

(3) Milk heated to a low temperature (10' to 30' at 60^). A fair 
number of sliglitl^^ stained cells 

(4) Mixture of fresh and strongly heated milk. Side by side with 
deeply stained cells other unstained cells are seen. 

This method also holds good if formalin or bichromate of potassium 
has been added to the milk, in which cases Stouch’s and Rothenfusshr's 
reactions (enzyme tests) give no indications- A. F. 

208. Gold Storage of Eggs, 

MORANT T. and Pique J. Cold Storage and Pfod%ice Review, Yefit 28, 
VoL XXVIII, No. 32, pp. 9-11, 2 fig. Bondon, 1925. 

Results of researches on the cold storage of eggs, made at the Bow 
’ Temperature' Research Station, Cambridge, for the Food Investigation 
Board of the' Department of Scientific and Industrial Research. 



PLANl' DISKASlSiS AND PKSTS 


451 


(r) Only very fresh, clean eggs, which have not been subjected to a 
temperature of more than 15. 5*^0 (6o<^F.) should be used for cold storage, 
since at 2i^C. {yo^V'.) a visible development takes place in the egg ; even 
at id.r^C. (di^F.) embryonic modifications are produced. 

(2) The storage temperature should in practice be maintained 
between 0° C. and + 0.5® C. (32^^ to 33^ F.). 

{3) To avoid as far as possible loss of weight, the degree of humidity 
should be kept constant at 80 % and the temperature at 0® C. 

(4) To avoid storage taste the eggs should be placed on metal 
plates, or plates rendered impermeable and not susceptible of absorbing 
odours. P. D. 


ptant diseases and pests. 

N on-parasitic Diseases. 

209. Manganese Treatment for the “ Dorrfiecken Disease of Oats 

(Moor Goioniai Disease). 

F. Die Ddrrfleckenkrankheit des Hafers und ihre Pleilung dutch 
Mangan. Bas Kohlensaure-Mineralstofi-Gesetz, ein Beitrag zur Physiologie 
dar nicht^^arasitaren Pflanzehkrankheiten. Landwirtschaftliche Jahvhucher^ 
Vol. LX, part 6, pp. 689-769. Berlin, 1924. 

The “ Dorrfiecken disease is known as a non-parasitic disease of oats 
and under certain circumstances also of other plants. It is found espe- 
cially among plants growing on sandy soils and on moors, and has the 
following course : after the seed has germinated in the normal manner the 
plants change colour slight^, then on the leaves appear red-bordered 
spots from which the chlorophyll disappears ; finally the leaves gradually 
dry up from the base of the stalk to the tip. Sometimes the disease 
stops after a time, but oftener the plant perishes. Many attempts at 
explaining its cause can be found in the literature, among the causes sug- 
gested being both acidity and alkalinity, nitrite forming bacteria, lime and 
many others. Nobody, however, suspected the physiological processes oc- 
curring in the plant. 

In manganese sulphate Hudig found a very efficient weapon for con- 
trolling the disease, but no final and satisfactory explanation for its action 
was so far given. 

The author tried to investigate the relation between the factors 
conditioning the disease and the curative action of the manganese and to 
explain satisfactorily the cause of the disease. For this purpose he 
investigated a large number of oat cultures in water and in the open 
field, and the following are the results obtained. 

[gi®] 
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Experiments in water. Tlie Bdrrflecken ” disease is not connected 
with tile soil, for it may even occur In purely mineral solutions. Tlie se- 
verity of tlie attack is largely influenced by the form of the nitrogen given 
to the plant. Yellow oats and “ FidiUlgehvvgc oats respond quite differ- 
ently to tlie disease. Mn02 has the same preventive influence as MnSO^p 
but only in the series of experiments with KNO. were negative results 
obtained. The disease is not confined to allcaline reacting bodies, for it 
may be even found in decidedly acid solutions (solutions of (NH^^gSO,!,) 
and is then also curable by MnSO^. The presence of a nitrite in the solu- 
tion may lead to the disease — and hence i.s appearance on moor soils 
with a lime fertiliser — but this is not the only condition favouring the 
appearance of the disease. The disease appears even in the complete 
absence of calcium bicarbonate, and hence the explanation of the beneficial 
action of the manganese as being due to its action on the former or on the 
aiicaliiie humus matter is certainly insufficient. Similar to manganese 
sulphate is the action of many other manganese compounds e.g. manga- 
nese chloride, manganese dioxide, manganese carbonate and even manga- 
nese mud. ITnally these experiments in water proved that opb'muni limit 
in the case of oats is not yet reached, even with 0.5 gm. MnSO^ in 
600 cc. of water. 

The pot experiments ptoYed that the action of the manganese was more 
beneficial the stronger the hold the disease had previously on the soil investi- 
gated. Its action was greatest on alkaline garden soils which were manured 
with KNO3 and the result was a surplus yield of 91 %. We are justified in 
stating that all plants which growing on calcareous soil suffer from nutritive 
disturbances are manganese-requiring plants, and one of the experiment 
showed that every 5 gm. of MnO., in the first 3^ear, had a more beneficial 
influence on the crop yield than 2 ^2 gm. MnSO^ on 6 kg. of soil with an 
especially high Ca and Mg carbonate content. The beneficial action of the 
MnS04 was also noticeable in following years to the same extent. The same 
beneficial action was also noticed in the case of another plant disease, which 
may be ascribed to nutritive disturbances, and in which the lower leaves 
withered gradually from the tip towards the base. On application of a 
manganese treatment new leaves appeared. It was further found that 
niangaiiese cannot be substituted by other reagents which perhaps assist 
oxidation in the soil. The disease appeared less frequently in soils with 
a purely organic manure than in soils having a purely acid manure, and 
hence the action of the manganese in the first case was weaker. The effect 
of various nitrogenous manures, which was investigated in the former 
series of experiments was again examined and it was found that sodium 
nitrate, crude calcium cyanamide were injurious and somewhat less the 
physiologically acid ammonium sulphate, while the neutral 
NaN03 acted as' a preventive. The most injurious, however was KISf03, 
whose nitrogen is only assimilated in the presence of manganese which 
itself prevents the appearance of the disease. The same was noticed in 
the >series without nitrogen, with the limitation, however, that in these 
cases the sulphate ' acted much better than the chloride. In the case 
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of KNO3 manure tiie beneficial action of the manganese found expression 
in a much greater grain yield. It may be inferred from this that 
the action of the manganese is catalytic in that it assists in either the 
nitrate reduction or nitrite oxidation or may be in the albuminoid syn- 
theses, by siippbdng rapidly the necessary bodies, whose absence map 
cause the above mentioned nitrogen transformations to stop at injurious 
intermediate stages. It is probable that these inert and lacking substances 
are carbohydrates on whose diastatic changes manganese exerts a beneficial 
influence. With nitrogenous manures another two different observations 
were made : (i) that the crops receiving crude calcium cyanamide in the 
absence of manganese were very poor, while in the presence of manganese 
the^i^ exceeded those obtained even with (NHJ2 SO^. NaNOo manganese, 
and (2) that the poisonous action of guanadine nitrate was completely 
stopped by manganese. Also calcium, magnesium and potassium salts as 
well as phosphatic manures were investigated. In distinction to the ex- 
periments in water cultures it was found that on alkaline garden-soil KCl 
acted as a preventive, while potassium silicate, mono- di- and tricalcium 
phosphates increased the liability of the plant to the disease, but this is to 
be expected, since they increased the physiological alkalinity of the garden 
soil. Magnesium sulphate reacted favorably in distinction to the carbo- 
nate, CaCla acted as a preventive, CaHPO^ diminished the danger of 
“ Dorrflecken '' formation. Interesting was the observation that a 14 cm. 
thick layer of lime under 13 cm. of garden soil prevented the appearance 
of the disease, another proof that neither lime itself, nor an alkaline 
reaction by itself, can be considered as sufficient cause for the appearance 
of the disease. From among the phosphatic manures Elienania-phos- 
phate was the most poisonous, although even in the presence of super- 
phosphate, crude phosphate or basic slag the disease appeared and 
usually in two phases. The manganese acted beneficially in each 
case, most in the case of Rhenania phosphate, least in the case of 
superphosphate . 

T/^e open field experiments were primarily qualitative experiments, 
and they proved that the degradation processes and the greater liability 
to the Ddrrfieckeii disease, which is noticed in the case of mountain 
varieties of oats when grown in other suitable places, is transferred also 
to the seed. The action of the manganese depended to a large extent on the 
different environmental influences extended on the plant. The liability 
to the disease is also conditioned by all the influences exerted on the 
development of the seed. 

The question whether the action of the manganese is due to its in- 
fluencing the processes taking place inside the plant or in the soil, was 
answered by the following experiment. A plant grown in a nutrient solu- 
tion containing manganese sulphate was transferred to a soil from 
which manganese was completely absent and yet show^ed no signs of acquir- 
ing the disease. This shows unmistakabty that the manganese has some 
influence on the processes taking place inside the. plant. In 'the above 
experiment the manganese must have reached the leaves of the plant in 

[zn] 
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the early stages and remained there. The same beneficial results were 
achieved on jpaiiitiiig the Dorrflecken '' leaves with manganese sulphate 
solution, especially if FeSO^ was supplied at the same time. 

In the diseased leaves the internal processes were found to have 
a considerable increase in the peroxydase content, while in the case of 
healthy leaves a preponderating amount of catalase was found. In the 
latter a peroxydase fever could be artificially produced by manganese. 
Ill view of this it is reavSoiiable to assume that in the case of formation of 
injurious substances these are immediately oxidised. These injurious 
substances are formed readiest in the so-called “ second youth stage ” of 
oats, betiveeu the stages of “ stemming '' and “ shooting forth ’b and in 
this stage the formation of the very strong secondary roots takes place. 
Because of this the plant has soon available about ten times the mass of 
roots of either wheat or rye, and is capable therefore of withdrawing from 
the soil nearly double the amount of nitrogen as is withdrawn for example 
by barley, and in this way it can store up, already in the first four weeks, 
10 % of its dry weight and about 25 % of its final ash weight. If this 
is so, the equilibrium between root and leaf nourishment is easily disturbed, 
which is followed by the formation of injurious substances in the leaves. 
The deficiency of nutrient salts in young plants, accelerates flowering 
and prevents the appearance of the disease. The same thing might be 
observed in young plants if they were supplied with carbonic acid 
which could absolutely replace manganese in its action. Hence the fact, 
actually observed, that all climatic influences which increase assimilation 
(light, CO 2 ) cause a diminution in the liability to the disease and the action 
of manganese and vice versa, and also that increased transpiration, with 
an accompanying increased suppty of soil nourishment, if not followed by 
increased COs-assimilation leads to a readier appearance of the disease and 
increased action of manganese. Salts reacting on the leaves winch, on 
account of a shortage of carbohydrates, cannot be used up, begin to act as 
obstructing substances in the generative stage of oats, and lead to the 
appearance of the disease, wiiile all causes w^hich accelerate the flowering 
and among them a carbohydrate excess, lead to the disappearance ot the 
disease. 

The beneficent action of the manganese the author explains by as- 
suming that its presence causes an increased COa-assimilatioii. His 
conclusion he embodies in the following “carbonic acid mineral matter 
law” : “ If the plant is to attain the best health and if no disturbance is to 
take place in the equilibrium of the chemical compounds necessary for its 
formation, an increased supply of soil-nourishment has to be accompanied 
by an increased COs-assiinilation. If conditions of weather, light and especi- 
ally heavier artificial manuring do not permit the bringing about of these 
optimum conditions, then disease sets in, which under certain circumstances 
is transferred to the seed 'b In the case of such nutritive disturbances 
a manganese fertiliser acts , very beneficially, heating, stimulating growth 
and enabling the plant to make the fullest use of the soil nourishment. 
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Plant Parasites. 

210. The “ Peronospora of the Hop ’’ {Pseadoperoaospora. Ha mail) 

reported in Wurtember^, Saxonyj Boheinia and Alsace (i). 

Eang W. Ber falsclie Meliltau am. Hopfen. N achfichienblatt fur den 
deuischen Pfianzensohutzdienst^ Year 5tii, ISTo. 8, pp. 63-64. Berlin, 1925. 

Ill Wurtemberg, and particularly for the first time during July 1924 
in tlie district of Tettiiang, and in the middle of June 1925 here as also in 
the great hop district, which extends from Horb to Herrenberg, was re- 
ported the rapid spreading of the “ peronospora of the hop ” {Pseudopero- 
nospora Humuli (Myabe and Takah.) Wils. 

Also in 1925, equally intense attacks of the disease were recorded in 
Bavaria, Bohemia and Alsace. 

Against this disease, which may constitute a serious danger to hop 
growing, treatment with copper solutions is recommended, carried out at 
suitable periods. G. T. 

21 1. Aiternaria. F/c/, Hyphomycete injurious to the Fig, in Piedmont* 

Ghireanda C. Sopra una malattia del Fico. Annali della P. Accademia 
d^Agricaltura di Torino, Vol. IfXVII (1924), pp. 71-76, 2 fig. Turin, 1925. 

At Turin at the end of August 1923, the author observed for the first 
time an abundant fall of young receptacles (syconiae) from a fig tree (re- 
ferable to var. “ Troiano also called the Tivia '' fig), ivliich otherwise 
appeared to be quite healthy. The small fallen receptacles, which were 
deformed by irregular growth, showed, on one side only, a large rounded spot, 
depressed, edged with a pad of darker colour than the surrounding zones. 
In the syconiae in which the disease had made most progress the spot was 
to a great extent covered with a slender velvety down of a rather dark 
olive-brown colour. Microscopic examination of such down revealed the 
presence of a Hyphomycete, classified by the author as Alternaria Fid, 
already described bj^ R. Farneti as carrier of the “ atrophy of the fruit 
of the fig-tree a disease found him for the first time in the Province 
of Pavia. 

Coiitrar^T” to the observations of Farneti, the author found that the 
mycelium of this species of the Dematiaceae not only invades the tissues of 
the mature receptacles, but is constantly present also in the small fallen 
syconiae. 

The author has easily made an artificial culture of the parasite. This, 
taken from a pure culture and from infected receptacles, was inoculated, 
with positive results, on sound syconiae. Two successive treatments, 
made at an interval of twelve days, one after another, with neutral Bor- 
deaux mixture, at strengths of 0.5 and r. % respectively, arrested infec- 
tion, allowing perfect ripening of the few receptacles remaining on the 
tree. In February 1924, the author also carried out a winter treatment 
with mixture at a strength of 2.5 %, after which the tree was in a very 
good condition of growth. G. T. 

(i) See also i?. 1933, No. Sio. (Ed,) 
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2X2. Tlie Ifife Disease of the Ghestntit (Blepharospora. caaiA/- 

roi^a)^ ill Corsica » 

Dubbrbktoy J . Maladie des Chataigniers en Corse. Revtie desEaux et ForSisp 
VoL I4XIII, Vltli. Ser. Year 23, No. 4, pp. 149-156, 6 fig. Paris, 1925. 

For at least twenty years, apparently, the mal deirincMostro 
(Blepharospora cmnbivora Petri) has attacked chestnut trees, in Corsica* 

It ai)pears that the disease was first observed at Corte whence it 
very soon spread to the Venaco district, causing the disappearance of the 
chestnut woods affected. 

As regards curative treatment of the diseased trees, in 1923 at Saint- 
Pierre-dc” Venaco, a deep wide notch was cut with an adze near the base of 
the trunk of a dying chestnut tree ; in the spring of 1924 the production of 
very green and rather abundant foliage was noticed. 

At Murato another experiment was made : ~ all the blackened tissues 
of the base of the trunk, the collar and the large roots, were removed with 
the adze ; an operation which, according to the author, should be extended 
to all the trees attacked in the same chestnut wood. 

Since the chestnut trees operated on remain exposed to reinfection, 
it is indispensable to supplement this surgical treatment with a dis- 
infection of the soil with cupric salts. It would also be useful to spread 
nitrogenous, potassic and phosphatic salts at the roots of the trees. 

It appears howwer better : to fell as soon as possible trees found to 
be attacked in the middle of a sound chestnut wood, and also to fell, as a 
precaution, their immediate neighbours, which may be infected without 
showing symptoms of the disease ; to disinfect with cupric salts the stumps 
and the area where they stood ; to disinfect as a preventive the soil at the 
base of the still sound chestnuts standing near. G. T. 

Animal Parasites. 

213. New species of Gurculionidae Beetles injurious to Cuitivated 

Plants ill Various Countries. 

MaushauB G. a, K. B'ulletin of Entomological Research, Vol. XVI, Fart 
pp. 67-75, hg. 2 tab. I. London, 1925. 

Description of the following, Gurculionidae beetles : — 

(1) Protosirophus edax 11. sp., injurious to 3^oung cotton plants in 
the Transvaal (White River), 

(2) Prot. lugubris n. sp., considered injurious to young cotton plants 
in Natal (Esperanza). 

(3) Prot. mutator n. sp., injurious to beans in the Cape Province 
(Somerset East). 

(4) Prot. vorax n. sp., the adult beetles have damaged young cot- 
ton plants in the Transvaal (Rustenburg). 

(5) Prot. rotundus n. sp., has completely destroyed 200 acres of 
maize and 50 acres of millet in the Transvaal. 

(6) Mecostylus amiminatus n. sp., living on the^ leaves of the coffee 
shrub in Kenya (Teita Hills, near Voi). 
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(7) Sympiezotrachehis impart n. sp., tlie adults have been, fotind on 
the leaves of sugar cane in Natal (Mount Edgecombe) . 

(8) Echinocnemus oryzae 11. sp., the larva feeds on the rootlets of 
the rice plant in Madras (Kaikalur, Khishna district ; Samalkot ; Thuru- 
niella, Guntur district). 

(9) Anthonomus cyprins n. sp., bred on peach buds in the Island 

of Cyprus. G. T. 

214. New Gurculioiiidae attacking Trees in India. 

MAESHAUn G. A, K. Bulletin of Entomological Research, Vol XV, part 4, 
pp- 339"344. I table, Eondon, 1925 

33 escription of the following species of Curculionid Coleoptera : 

(1) Corigetus instahilis n. sp. The adults were found attacking the 
leaves of Castiarina eqidsetifolia trees in Kanara (Bomba^^) 

(2) Magdalis hymalayana n. sp., observed in different parts of the 
United Provinces (Dharmoli, Kmnaon, Kanasar, Chakrata) ; the speci- 
mens from Kanasar were obtained from Pimts longifolia ; 

(3) Camptorfkimts mangi ferae, n. sp., observed in Bihar and Orissa 
(Koina-Kiver, Singbhum) ; the insect was found on mango trees {Mangi- 
fera indica) ; 

(4) Pliylauis pterospermi n. sp., observed in the United Provinces 
(Golatappar, Dehra Dun) ; obtained from the wood of the Pterospermtm 
acenjolium ; 

(5) P. scutellans n. sp., observed in the United Provinces (Rive- 

rain Pbrest, Nagsidh, Dehra, Dun), where it was found on Eugenia Jam- 
holana ; Eachiwala Range (Dehra Dun), where it was found on Acacia 
pennata ; in Bombay Presidency, at Kasik where it was reared on the 
Cassia auficulata, G. T. 

215. Rliyncotes of the Island of Cuba. 

Metcaef Z. P. and Br.tjner S. G» Notes and Descriptions of the Cerco- 
pidae of Cuba. Psyche, Vol. XXXII, No. 2, pp. 95-105. Boston, Mass, 1925, 

This is the finst of a series of works on the Homoptera (sub-order of the 
Rh^mcotes) collected during the last eight years in various localities in the 
Island of Cuba, by Bruner, of the Agricultural Experimental Station of 
Santiago de las Vegas. 

Fifteen species and one variety belonging of the family Cercopidae 
are dealt with in it. One genus (Dasyoptem) and tw^elve species (D. va- 
riegata, Monecphora flavifascia, Leocomia grisea, P. halloni, L, nagtm, 
LA maestralis, L. pileae, L. ftilva, Enocomia maesiralis, Lepytonia whusta, 
Clasfoptera flavidorsa and C. citba) are described as new to science. 

It is to be noted that Monecphora hicincta Sa}^- var. fraterna Uhlex 
(= M. fraterna Uhler), common in the Island, damages Paniami na- 
midianum (popularly called '' Parana and sometimes attacks sugar cane, 

M. flavifascia n. sp. may prove important from an economical point 
of view as a pest of sugarcane. ■ ■' ' 0 . T. 


[2|4-%I5] 
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216. Ebtsria. aColeopteron of Nortli America reported 

in Algiers » 

Bai;achowsky A. Note stir la presence acciclentelle de VEhuria qtcadrige-^ 
minata (vSay, 1827) Coleoptere Cerambycide de I’Amerique dii Nord a Alger, 
Bulletin de la Socieie d'Histoire Naturelle de VAffique du> Nord, Vol. XVI^ 
No. Ill, p. 107. Algiers, 1925, 

111 June, 1924, there was captured at Algiers an individual of Eburia 
guadrigeminala Say, a Ceramhycidae Coleopteroii long known in the United 
States and Canada, where its larva lives, boring galleries in the wood of 
oak, chestnut and ash trees. 

The presence of the insect in Algiers is altogether exceptional : in the 
author's opinion it has certainly been introduced by means of American 
woods ; it seems very improbable that the species can continue to exist 
in that Colony. G. T. 

217. Observations made in England regarding the Cherry Black 

Fly (Myzus cer&si). 

WiMSHlJUSl^ F. M. Bulletin of Entomological Research, Vol. XVI, Part i, 
pp. 85-94, fig, 6. XfOndon, r925. 

Though Myzus cerasi shows itseh to be sometimes a serious pest of the 
cherry and has therefore acquired economic importance in Great Britain, 
its biology has not yet been completely studied in the eastern hemisphere. 
The author gives in the present work a systematic description of the 
forms of the insect found in Kent (England) — where this Aphid lives 
on Galium Aparine as well as on the cherry — it is an account of biological 
observations made there during two years on ilf . cerasi. There follows a 
list of natural enemies of the latter, observed by the author in the above 
mentioned district. G. T. 

218. ApEis leg^ammosae^ Agent of Transmission of a Rosette 

Disease of the Ground Nut, in South Africa* 

Stoeey H. H. and BoT^omtey A. M. Nature, Vol. 116, No. 2907, pp. 97 - 9 ^-. 
Eondon, 1925. 

During recent years the cultivation of the ground nut {Arachis hy- 
pogaca), in certain localities of South Africa has been seriously affected by 
the ai3pearaiice of a disease, locally known under the name of “ Rosette 
The leaves of the plants affected are small, contorted, closely congested 
owing to lack of elongation of the stalk, generally yellow, and in many 
cases showing well defined variegations. No seed is borne by a plant dis- 
eased in the first stage of growth and the crop is materially reduced by a 
late infection. 

The nature of this disease remained obscure for a long time. Recently 
pathologists have generally admitted that the rosette " of the ground nut 
belonged to the virus group of diseases. In support of this view now 
comes in the experimental transmission of the disease : researches carried 
otit at Pretoria and at Durban, have proved the capacity of Aphis le- 
guminosae Theo. for transmitting the disease. 
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111 these experiments, specimens of the Aphid taken on plants affected 
with “ Rosette w^ere placed to feed on a single mature leaf of a healthy 
plant, suitably protected from attacks of all other insects. The characteris- 
tic symptoms of “ Rosette '' then appeared in the young leaves of a great 
number of these plants. The control plants, treated in an identical man- 
ner but protected from the attack of insects, remained perfectly healthy. 

During these researches a collection was made of all sucking insects 
present in the field on the diseased ground nut plants. Experiments made 
with over two hundred specimens of Jassidae and Fulgoiidae, belonging, 
to at least eight species, have not enabled even one case of infection 
to be obtained on the plants subjected to the experiment. G. T. 

219. Ants Injurious to the Stick- Dac ” Cochineal Insect in Cambodia « 

BATHBUniEH J. Observations sar les predateiirs des cochenilles a stick- 
lac. Bulhiin economique de V Indochine, New Series, 29th Year, No. 170, pp, 59- 
66. Hanoi, 1925. 

Three species of ants are serious enemies to the cochineal insect, 
which produces stick-la.c, in Cambodia. The author has been able to 
identify them as ; (i) Crematogaster walshi Forel, of the subfamily of Myr- 
micinae : this is the most injurious, and is called by the Cambodians 
tailed ant '' ; (2) Camponotus sp. also very injurious ; {3) C. rufuglaucus 
Jordon, of the sub-family of Camponotinae. 

Oecophylla smaragdina F. protects the cochineal insect against the 
attacks of the other ants. 

In order to prevent the damage caused by the latter, the author com- 
mends the smearing of gluey solutions around the trunk of the trees on 
which the stick-lac cochineal insect is reared. | P. C, 

220. Gr&cilaria zacbrysa.^ Microlepidopter injurious to Azaleas in 

France. 

Ee IMarchanb S. Note sur la presence en France de GfMilaria zachrysa 
Meyrick, Mcrolepidoptere exotique, nuisible aux Azalees. Bulleiin de la SocUfe 
entomologiqi'ie de France , No. 9, pp. 146-150. Paris, 1925. 

Gracilaria zachrysa Meyr., described in 1907 as a native species of 
Ceylon, was observed in 1912 in Holland, and in the following year in 
Belgium, on Azaleas (particularly Azalea indicci) imported from Japan. 
In consequence, the presence of the Microlepidopteron was noted in only 
three Departments in France on azaleas sent from Belgium to Saint- 
Saens (Seine-Iiiferieure) some years ago, at Paris (Seine) and at Bayeiix 
(Calvados) in January 1925. But it may be presumed that the species is 
already fairly common in France. The azaleas sold there by horticultu- 
rists come almost exclusively from Belgium, where they are grown on a 
large scale. It is therefore possible that wherever in France azaleas 
have been received from Belgium, this insect will be found in smaller 
or larger numbers. 

The caterpillar of G. zachrysa attacks the host plant and sometimes 
disfigures it considerably, boring galleries in the leaves, bending or actuaUy 
twisting the margins or the end of the leaf. 
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The observations made by the author regarding tlie niorpliolog}^ and 
biology of the insect are described. G. T, 

221, Coelaenomeiiodera, elacidis, a Beetle injurious to the Oil Palm 

(Elaeis g-ameensls)^ on the Gold Coast (West Africa) (1). 

CoTl'KREiyit G. S. The Hispid Teaf miner [Coelaenomenodera elaeidis, Maul) 
of the Oil Palm [Elaeis guineensis Jacq.) on the Gold Coast. Bulletin oj Ento- 
fmlogical Research, VoL XVI, Part i, pp. 77-83, fig. 5. Ivondon, 1925. 

The Oil Palm {Elaeis gtdneensis), at intervals in various parts of the 
Gold Coast, has suffered from attacks of the beetle Coelaenomenodera elaeidis 
Maul. (fam. Hispidae). 

Tliis beetle was noted for the first time in this Colony in 1909-1920, 
but the damage of the parasite was arrested by the sudden arrival of the 
rainy season. It was again observed as injurious in 1919 ; then again the 
rainy season put an end to its damage. Fresh attacks occurred in 1923 
and lasted until January 1924, when they were arrested by natural causes. 

The insect attacks oil palms of all ages except those under three or 
four years. The young fronds of the host plant are attacked almost be- 
fore they unfold and the larva of the beetle bores galleries under the epi- 
dermis. The young fronds are very soon corroded and torn from the 
xacliis by the wind. 

A badly attacked palm has an aspect similar to that of a plant which 
has suffered from the action of fire. Naturally, consequent on the attack, 
the product of the palm is reduced and the palm itself loses vigour. 
The larvae of C. elaeidis live also at the expense of the coconut pahii, 
and some ornamental palms. The adult insects also feed on 
these, and still other plants ; they attack the lower surface of the young 
fronds of the oil palm, devouring the parenchyma between the nerves and 
leave brown longitudinal incisions on the fronds themselves. Observations 
made at the Abtui Agricultural Station regarding the biolology of the 
beetle are separately reported by the author. Its complete cycle of 
development occupies about thirteen or fourteen weeks. 

Pour Hymeiioptera (fam. Eidophidae) natural enemies of C. elaeidis 
were obtained by breeding, namely, Closterocerus ajricmms Wtstii. and 
AcMrysocharis leptocerus Wtstn. parasites on the egg, DimmocMa abufiana 
Wtstn. parasites of the larvae. The two latter are in turn preyed on by 
a Hyiiienopteron belonging to the same fam. Etdophidae {Pkuroiropis ni- 
gripes Wtstn). C, elaeidis is also attacked in nature by parasitic fungi which 
are common on account of the great humidity. The rain also serves as 
a check on the development of the beetle, which owing to the high numbers 
of its parasites is not likely to become a real scourge for oil palms. 

In the x^^resent conditions of the Colony the application of artificial 
measures of control against C. elaeidis is not possible. G. T. 


(i) See also R, 1920, No, 605. {Edh> 
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Legislative and Administrative Measures. 

222. Legislation with respect to the Importatioii afid Exportation 
of Plants ill Various States. — The Legislative Section of the International 
Institute of Agriculture sets forth by means of a short series of publica- 
tions, the current legislation passed in the various States for regulating the 
importation, exportation and transport of plants. E^ach monograph deals 
first with the legislative sources of the information in question, and then 
goes on to deal with the organisation of the national services responsible for 
the application of the measures in question. {InsHtut International d* Agri- 
culture. Exposi de la Legislation relative d Vimporiaiion et d V exportation des 
plantes) . 

223. Austria : Regulation of the Trade in Chemical Fertilisers. — 
To meet the difficulties of the marketing of these fertilisers and to protect 
the farmer against commercial frauds, the Federal ]\iinister of Agriculture 
and Forestry for Austria has issued a decree which lays down special rules 
for the trade in the products in question. The terms of the decree cover all 
materials which are not the immediate product of the farm, but which on ac- 
count of their content in nitrogen, phosphoric acid, potash, lime and other 
chemical constituents are placed on the market as artificial fertilisers. These 
artificial manures may be put up for sale only after declaration of their pro- 
perties and of the weight of their effective chemical constituents. Generally 
speaking the declaration, in addition to the usual commercial indications, 
must contain information on the value in fertilising substances and on the 
form in wMch they axe found in the products as placed on the market. 

In the case of calcareous fertilisers the grade of fineness must also be 
indicated and in that of fertilising mixtures, the nature of the blend and the 
form under wliich the efiective constituents are present- In the case of those 
products that are placed on the market with the indication' that, in addition 
to their usual commercial value, they are in some special way favourable to 
plant deveiopinent, the nature and character of this particular action must be 
clearly indicated. 

Declarations are regarded as valid if the difierences do not exceed one 
per cent, and in the case of nitrogenous fertilisers one half per cent, of the 
true content in fertilising substances. 

The political and district authorities and the Agricultural Experiment 
Stations are responsible for supervising the application of the measures enact- 
ed. The Stations are also authorised to take samples for analysis and to make 
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use of a staff sworn in for tlie purpose and subjected to professional secrecy. 
(B'lmdesgeselshiatt, No. 88; 1925). 

224. Austria : Regulatioii of the Trade in Forest Seeds* — With 
the object of protecting trade in these seeds, the Austrian Federal Ministry 
of Agriculture and Forestry lias published an order placing the trade under 
certain restrictions and making compulsory the declaration of the origin 
of the seed>s offered for sale. The order relates to the seeds of the most iiii" 
portant, forest species. Within the area of the Federal territory the seeds 
can only be transported in sealed packets and accompanied by a statement 
of all data required, in particular of the kind of the seeds, their weight and 
the time at which they were gathered. In addition for the oaks and the 
conifers statements must also be made as to the percentage of germinability 
and purity, and of place of origin. In the case of certain forest species spe- 
cial declarations are also required as to the conditions of the soil in the place 
of origin and on the actual origin of the seeds. {Bundesgesetzhlatt, No. 249, 

1925)- 

225. Brazil i Exemption from State Taxes in the State of Bahia 
for Producers of Oil-seeds, resins and wax and for cotton cloth fac- 
tories. — The following are exempted from all State taxes, with the excep- 
tion of the territorial tax, for ten years from 7 August 1925 : i. All factories 
set up for the utilisation of oil seeds, of animal and vegetable wax and resins, 
for the manufacture of oils of vegetable butters and margarine, and for the 
improvement of such products and the utilisation of the by-products. 2. All 
cotton doth factories, set up in the State cotton centres, provided that at 
least half of the raw material utilised is produced within the State. This 
exemption is also extended to the buildings, vehicles and raw materials, etc. 
in use. {Boletim do Minisierio da AgHcultuva, Industria e Commercio , Sep- 
tember 1925, 3 Mo de Janeiro). 

226 Brazil: Concession of Lands for Rubber Cultivation in the 
State of Par^. — A State decree has been issued for encouraging improve- 
ment of lands by means of agreements with capitalists and manufacturers, 
and for the concession of the free utilisation of lands intended for rubber cul- 
tivation, up to a maxiniuni of 150,000 hectares per lot, and for the period 
required for the manufacture. The lands so granted shall become the ab- 
solute property of the grantee, as soon as they are growing more than 100,000 
plants of at least five years of age and producing rubber. The State Goverii- 
iiient is empowered to make other grants of lands intended for the utilisa- 
tion of the raw materials native to Para, and for the cultivation of plants of 
economic value. The area of such concessions must not exceed 50,000 hec- 
tares. (Brasii-Ferro-Carril, Year XVI, No. 429, 1925). 

227. Spain: Stabilisation of the Grain Market. — The Ministry 
of Fomento, with the object of stabilising the national grain market, pre- 
venting speculation in grain and enabling farmers to keep it under normal 
conditions up to the time of the actual sale, has just authorised, in comiec- 
tion with the harvest of 1925, the making of loans to the farmers for an amount 
equal to half the value of the grain which they have deposited in pledge. A 
sum of 50,000,000 pesetas is set aside for the purposes of these loans, 
{Ga'ceta de Madrid, No; 188, 1925). 
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228. Finland : Measures for Plant Protection* — Tlie Ministry of 
Agriculture of Finland lias assumed control of the importation, transit con." 
veyance through the country, cultivation, transportation as also trade in 
plants or parts of plants infected with pests, or liable to spread infection. 
These measures are contained in a law of June 1925, and are accompanied 
by a decree specifying the plant pests which come under this control, and the 
regulations referring to the control. These regulations also define the pro- 
cedure for fixing the compensation in the case of any necessary destruction 
of infected vegetable matter. 

229. France : Pliytopathologicai Inspection of Farm EstabKsii- 
ments. — Under these regulations, all horticultural and viticultural establish- 
ments as well as estahlislunents for the export of agricultural products have 
been assigned, taking into consideration any previous decrees, among the 
twenty seven existing areas for phytopathological control. {Journal Officiel, 
5 January 1926). 

230. France (Regency of Tunis) : Measures for the Protection 
of Growing Crops against Animal and Plant Parasites. — i-imend- 
ments have been introduced into the first two articles of the Decree of the 
Regency, 25 January 1922, and in virtue of these amendments every owner 
of lands or cultivator must notify the local administrative authorities of any 
damage done to the crops by parasites, and the Director General of Agricul- 
ture, of receiving information from these authorities, may order measures 
to be taken immediately for the protection of such crops, either destruction 
of the parasitic pests or destruction of the infected plants, restriction or pro- 
hibition of transport of plants or parts of plants which may be the carriers 
of infection or infestation, etc. The Service of Plant Protection super- 
vises the application of the measures thus prescribed. {Journal Officiel 
Ttmisien, No. 46, 1925). 

231. France (Regency of Tunis) : Provisions for Agricultural 
Credit* — These provisions are contained in two decrees. By means of one, 
a public office for agricultural credit is instituted, administered by a Board 
of Directors and under the control of the Director of the Agricultural Ser- 
vices and of Instruction. This office is empo'wered to make loans for agricul- 
tural improvements, both seavsonal loans and loans for long periods. By the 
terms of the second decree loans are made for long periods in favour of agri- 
culturists who are disabled ex-service men. (Journal Officiel Ttmisien, 
Nos. 55, 60, 1925). 

232. Canada : Grain Legislation* — All trading questions relating 
to grain have been regulated in considerable detail by the Canadian Govern- 
ment in a law, consisting of 236 articles and divided into four parts, with the 
short title: ' Canada Grain Acth A Board of Grain Commissioners is esta- 
blished which witliin thirty days of the close 'of the civil year must present 
a report to the Ministry of Commerce : (a) on all matters in connection with 
the inspection, weighing, storage and transportation of grain ; (6) on such 
matters as the Ministry may direct. Under separate headings are set out 
the duties of inspectors, commercial grades, the grain standards board, the 
grain survey board : provisions relating to sales, to fees, weighmasters, of- 
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fences, procedure, Kastern and Western Inspection Divisions, grain from tlie 
United States. 

One whole part of the iaw (Fart III) is given up to the Western Inspec- 
tion District (provinces of Manitoba, Saskatchewan, Alberta, British Coltmi- 
bia, North-West Territory, and that part of Ontario that lies to the west 
of Port Arthur) and deals with the public and private elevators and all ope- 
rations connected with them, loading platforms, railway cars, coniiiiissioii 
merchants, etc. {Statutes of Canada 15-16 Geo. V., Vols. I-II, 1925: International 
Institute of Agric%tltufe^ Texts of Laws, No. 20, 1925). 

233. Union of South Africa : Control of the Export of Fruit and 
of the SMpinent of Fruit at the Union Forts, — The institution of a Board 
of Control for this purpose has been authorised by law, such Board to be 
appointed by the Governor General with the following duties : {a) to control 
the export of fruit and the orders of shipment of fruit at all ports, of the 
Union ; (h) to call for and to receive from fruit producers estimates and other 
particulars of their intended exports ; (c) to call for and to receive from 
.shipowners information respecting the amount of space available on any ship 
appointed to call at any port of the Union ; (^f) to perform such other functions 
ill rcvSpect of the export and shipment of fruit from the Union as may' be 
prescribed by regulation. (Governme 7 tt Gazette Extraordinary, ISo. 1477, 1925). 

234. Union of South Africa : Care of Orchards in South Africa, — 
The Governor General of the Union of South Africa has issued a series 
of measures {Government Gazette Extraordinary, No. 1477, 1925) under 
which every owner of an orchard is required to cleanse such orchard from in- 
sect pests. Ill the event of non-compliance the cleansing is carried out of- 
ficially by the competent authorities. The Governor General may in case 
of need also prescribe the technical methods to be followed in such cleaiivsing. 

235. Union of South Africa : Promotion of the Agricultural Indus- 
tries, — With this object certain fiscal charges have been introduced 
which, under certain conditions, .siiall be imposed on agricultural products, 
and the receipts from which shall be employed to promote : (a) experiments, 
enquiries, or the diffusion of agricultural information in respect of them ; 
(b) tlie erection or purchase of buildings, lands, live .stock, machinery, imple- 
ments or requisites in view of the objects indicated in paragraph (6i) ; {c) the 
most profitable method of sale of produce ; {d) any other subsidia,ry to the 
purposes contemplated in paragraphs a,b, c\ and finally (e) any further aid 
which ill the' opinion of the Minister of Agriculture is required for the 
advancement of agriculture. (T/ie Union of South Africa Government Gazette 
Extraordinary, No. 1489, 1925). 

236. Union of South Africa : Regulation of the sale by public 
auction as well as certain transactions in livestock, and other agri- 
cultural products, — The rules issued constitute a regulation of sales by 
auction or sales not effected by private treaty of live stock, wool, hides, 
mohair, shins, cotton, sugar and other products of sugar cane, and ostrich 
feathers. {The Union of South Africa Government Gazette Extraordinary, 
No. 1493, '1:925). 

'237, Irish Free State: Daw on Breeding of Cattle. — In a series of ar- 
'ticies'.strict regulations are laid down as regards breeding arrangements which 
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call only be carried out after a permit has been obtained from the Ministry 
of Agriculture. Tiiis permit is oiil}' giyen after taking the opinion of an ex- 
pert committee. [International Institute of Agri&ulture. Texts of Lazos, 1925, 

No. 32). 

238. Italy : Measures for the Repression of Fraud in the Pre- 
paration and Trade in the substances employed in agriculture^ and 
in that of agricuitural products. — In different chapters of a Decree 
Daw published in No. 281 of the Gaz^tta Ufficiale of 1925 there are contained 
measures for the repression of frauds in fertilisers, spraying and dusting 111a- 
, terials, forage and seeds : in wines ; vineyard ; oils ; in butter and lard ; in 
cheeses ; in syrups and preserves. 

239. Italy : Measures for tlie Protection of Apiculture. — Under 
a decree law the formation of provincial consortia is being contemplated, 
consisting of owners of hives, supported if necessary by the Provincial Agri- 
cultural Councils and in case of need made compulsory whenever apiculture 
lias in any given province special importance. These consortia may in their 
turn be linked up with larger interprovincial consortia within the area of the 
same region. Their main work will be the supervision through speciall}’ 
appointed experts, of all matters connected with the control of bee diseases 
and pests ; the diffusion among agriculturists of the knowledge of the proper 
meavSures of control ; the diffusion of the regional methods for bee-keeping, 
with special attention to the purity and careful selection of Ligurian bees ; 
the protection of the economic interests of the apiculturists, of the trade and 
industry in bee-keeping, and the taking of steps to prevent frauds. 

The Decree law lays downi regulations as regards j)2:ophyiactic measures 
and the control of the infectious diseases of bees, ordering in case of need the 
destruction of hives and of infected utensils. No compensation is due to the 
apiculturists in rcvspect of such destruction, but the consortia may guarantee 
a partial compensation payment, under the form of insurance. A special 
article deals with the trade in honey and in this connection provision is made 
for the taking of samples to establish T)urity by means of analysis. [GazzetM 
Uffiziaie, No. 28.1, 1925). 

240. Italy (Eritrea) ; Re.4tiiatioiis for Gottoii” Growing. — The Governor 
of tills Colony, the decree of 22 June 1925, enacts that in certain zones of 
the Western and Eastern lowlands the cotton plants must be grubbed up 
and destroyed fire as soon as the picking is over. The Agricultiirai Office 
will each year fix tlie date by w-liich the fields must be cleared of the residues 
of the crop. In the case of non compliance by the grower, the Government 
will undertake the clearing of the fields at the expense of 'the growers. 

241. Japan: Breeding of Cattle. — In the official Japanese Gazette, 
Kwampo, a law was j)ublisliecl in June 1925, on the free loaning of service 
bulls by the Zooteclinical Experiment Stations [Chikusanshikenjo), with 
the object of promoting the improvement and diffusion of the breeds of 
cattle. The loan is made to the prefecture, to the breed associations [chiknsan- 
Kumiai) and to the federations of these associations [cJiikusan-Kiimiai ren- 
gokwai). 

242. Japan : Order relating to the Establishment of the Minis- 
try of Agriculture and Forests. — These are contained in Kwmnpo^ 

15 — Agr. ing . 
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No. 3779, 19-5- la virtue of tills order tlie Ministry of Agricoltnre and Com- 
merce ivS aliolislied and tliere is created a Mmistry of Agriculture and Fores- 
try,' iticliiding four general departments: agricidtiire animal 
husbandry [fJdkusan-KyokiA), forests {sangin-Kyoku) and water cnitivation 
{sidsan-Kyoku) . The Ministry has power to set up special offices for rice cul- 
tivation [beikoku-jimusha) in the localities in wMch it is deemed necessary. 
The Gcn,eTal 'Department for agriculture includes the following sections : agri- 
cultural policy, agricultural production, sericulture, agricultural industries, 
co-opcratioii, cultivated lands, rice cultivation, accounting. The Forestry 
Department includes two sections : forestry administration and sylviculture ; 
that of water cultivation also tvro sections : fisheries and aquatic production ; 
the Zooteciniical Department three sections : zooteclinical policy, horse breed- 
ing, cattle breeding. {Inlernational Insiituie of Agric/itlPure. Texies of 
Lazos y No. 85 1925). 

243. Switzerland 2 Encouragement of Cereal GuMvation. ~ The 
Federal Bank supplies the funds for the milling premiums established by 
the Federal Decree of 20 June 1924, wliich annuls the former Federal 
Decree of i July 1922 intended to encourage the cultivation of cereals. Every 
producer in Switzerland, who uses cereals grown by Mmself for the feeding 
of his own family in bread and fiour, has the right to a milling' pteiniuin of 
5 francs per 100 kg. of grain (wheat, rye, spelt, maize, and in the iiiouiitaiii 
districts, barley). For the mountain districst, i. e. 800 metres and upwards, 
the premium is increased by an extra sum which ma}?- amount to a nia'xiiiiiiiii 
of' 3 francs per quintal of grain. For the purposes of the premitmi the gleaners 
are reckoned as direct producers. Producers wishing to benefit by this measure 
or to surrender on favourable terms the quantities of grain which are in ex- 
cess of their domestic needs, as also the millers who grind the grains in res- 
pect of which the premium is paid, must allow the inspecting bodies of the 
Federal Grain Control free access to the warehouses or farm premises. When- 
ever the producer wishes to sell to the Government, on favourable terms, 
the surplus of Ms domestic requirements in grain, he must first of all pro'v ide 
on general lines for these requirements, making use of the grain rvliich lie has 
liiniself grown. {Remeil cles Lois Federales, No. 9 and 16, 1925). 

244. Switzerland ; Legislative Measures on Sport and the Pro- 
tection of Birds, — These are contained in a Federal Law of 10 June 1925 
and ill regulations for its application issued on 25 November of tlie same year. 
Under separate headings the following subjects are dealt 'witli : sporting 
rights, 'the practice of shooting, etc., the species of birds, etc., protected, 
periods for vshootiiig in the localities for which permits may be given, 
periods for shooting on land rented for shooting : protection of wild animals 
and birds, protection against losses caused by wild animals, police rales, 
penalties, temporary and permanent provisions. 

The regulations came into force on i January 1926 {Recue il des Lois 
FidimleSy No. 32, 1925). 

245- Switzerland r Regulations for preventiiig the Gontamiiiatioii of 
Water Courses. — Special provisions in connection with the Federal law 
on fisheries of 21 December 1888, have been issued hi Switzerland under 
wMch it is absolutely forbidden to place in waters populated by fish refuse 
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matter likely in any way to injure the fish and to prevent their propagation. 
Solid and Hqnid waste material coining from farms of any kind cannot be 
placed in sucli water courses unless a permit has previous^ been obtained 
from the Competent Cantonal Authority as well as approval from the Fe- 
deral Department for the Interior. Permits cannot be obtained in respect 
of waste water until they have been purified by suitable processes such as 
sedimeiitatioii,, filtration, precixfitation, dilution or biological processes, pre- 
scribed by and under the inspection of the authority mentioned. This body 
will determine the measures of protection to be applied in the case of itidus- 
trial canals conmiiiiiicating with public water stocked with fish and In any 
case aii}^ fishery rights wliich may exist in regard to the canal waters in ques- 
tion are taken into account. The above mentioned provisions came into 
force from ist June 1925. {Reoueil des Lois FederaJes, Iso. ii, 1925). 

Experiment Stations and AgricuUnral InstmcUon. 

246. Argentina : The Agricnitural Informatioii and Propaganda 
Service at the Ministry of Agriculture- — This service issues propaganda 
leaflets which are sent to agriculturists who make application on a special 
form to the Ministerio de AgncnlUtra, Sede de Propaganda e Iitformes, Pa- 
seo Colon 974, Buenos Aires, They can at the same time appty for the pu- 
blications wMch refer to the crops as shown in the form and which are grown 
by the applicant. , The Service periodicalh:^ publishes the list of its pro- 
paganda. 

247. Spain: Encouragement of Enquiries into the PreveiTlioii 
and Cure of the Cliestnut Tree Disease at Estremadura- — La Peal 
Acader/iia de Ciencias Exacfas, Fisicas y Nahtrales de Espana, in accordance 
with a request made b}" D. Vincente Pasedes Guile:e:n, has announced a 
public competition on the prevention and cure of this disease. A prize of 
38,934.75 pesetas is to be awarded and wns placed in Becembet 1924 in the 
Plasencia Savings Bank, and will be increased by interest at 3 % from that 
date up to the time of the adjudication of the competition. 

Theses iiitist be addressed to the above Academy which naturally re- 
serves the right of proceeding to practical demonstrations as to the methods 
of prevention and cure described before proceeding to make the award. (Com- 
iminicated to the International Institute of Agriculture). 

248. United States : The fifteenth anniversary of the Gonnecticiit 
Agricultural Experiment Station : — This amiiversaiy was celebrated 
on 12 October 1925 at Newhaven in the presence among others of repre- 
sentatives of the other north east stations, of the Federal Department of 
Agriculture, of the Association of ilgricultural Colleges and of the ' Univer- 
sity of Yale. The Connecticut Station was the first to be founded 'in Ame- 
rica and among its founders were Professor Saivhjee W. Johnson of Yale 
University and Professor W. B. Atwater of the Wesle^^an University. 
O. Judd, FJditor and Proprietor of the American A gyic'uUuHsis, gave a personal 
contribution of 1000 dollars as a contribution to this Institution' and the 
Wesleyan University placed at its disposal its own chemical laboratory, both 
these offers being made under the condition of a Government grant of 5600 
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dollars for tiie tirst two ^^'ears. A decree of 2 July 1S75 set aside tills sum 
for tli€i puq3ose ami ATWaTs^r was appointed as Director of tlie new station 
wliicli wUvS situated at Middletown. At tlie expiration of tlie two years a 
fiirtlier aniitial and perniaiieiit grant of 5000 dollars was decreed and in this 
way it v/as possible to organise the station under Govermiieiit inspection 
witli ProCesst)! JohNvSon as Director and with headquarters at Newliaveii, 
will! tlie use of tlic laboratories of the Sheffield Scientific School 

Other St:a;tes followed the example of Connecticut and in this way by 
nit'aiis of legislative measures there were quickly established the experiment 
station of North Carolina (1877), of New Jersey (1880) and Massacliusetts, 
of tlie New York State and of Ohio State (1S82). {Experiment Station Record, 
No. 53, No. 7, Wasiiiiigton, 1925). 

249. United States : The Boyce Thompson Institute for Plant 
Research, Yonkers, N. ¥. — A note of the foundation of this Institute 
was given in a previous number of tliis Review (see Current Notices of 
No.. 2 of 1925). There have now appeared Two series of publications, one 
entitled “ Original Contributions ” and the other '‘Professional Papers'", 
consisting of separate articles which have appeared in technical and comiiier- 
ciai Joimiais ; the paging however ' is so arranged that the professional pa- 
pers could be collected conveniently into one volume corresponding with 
the contributions. The publications will represent the activity of the various 
sections of the Institute, including the sections of ph3^sics and clieiiiistry, 
bio-cliemistrj^, micro-chemistry, morphology, pli^^siolog}^ and pathoiog}^ 

250. France : Vocational School for Shepherds at riambouillet, — - 
The Bergerie Naiionale consists of an area of 250 hectares in the midst of 
the forest of Rambouillet and supports a pure-bred dock of Spanish meri- 
nos. The first animals of this flock (315 ewes and 41 rams) w’ere imported 
from the province of Leon (Spain) as early as 1786, and the breed is consid- 
ered as being one of the most important wool-producing breeds in the 
world. A large number of the 'pxogeiij of the original iiock have been ex- 
ported and the breed lias thus been established in all the continents. The 
fiock at Rambouillet numbers 200 ew-es and 200 rams of pure strain. These 
form three very hardy t3qDes wliicIi show resistance to all conditions of feed- 
ing and to every difference of climate. 

Tlie sciiooi for shepherds, at present under the direction of ITof. A. L. 
IIinsoNT, wUvS opened as long ago as 1S74, but was closed in 1:895, because the 
pupils, who were taken at the age of 12, were too 3muiig to gain aity periuaiieiit 
benefit from it. It was re-opened in 1922. Pupils must now be at least fif- 
teen years old on entering, preference being given to those who have already 
'completed their militaiy service. The school is open from AitgUvSt until 
Christmas. The number of pupils may not exceed 15. This y’-ear the course 
will last 10 months so that the pupils may have practical experience in ail the 
work connected with sheep-rearing, in shearing and in the slipping of lambs. 
Every day two hours and a half of theoretical instruction is given. The rest 
of the day is devoted to practical work among the Rambouillet merino sheep 
and the docks for killing which Prof. Hilsont wishes to establish and which 
include already the Disliley Merinos and the Berrlclions. 

The course in sheep rearing is conducted by the director of the school 
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Mmself and includes tlie method of classification points, feeding, the study 
of wool, animal liiisbandTj^, the building of sheep pens, a knowledge of sheep 
dogs and maiii" other subjects. Another teacher gives lessons in veterinary 
medicine in its application to sheep ; a third teaches French, geometry and 
a little aritlinietic. 

The head- shepherd and his two assistants undertake the practical in- 
stmction. The other part, strictly zootechnical, also includes work in wood 
and iron and visits to breeding pens and slaughter-houses in the neigiibour- 
liood. 'A Coininittee of inspection undertakes the general improvernent of 
the school. At the head of this is the Inspector General of Agriculture. It 
also includes a representative of the Colonial Department, a delegate of the 
Toiircoing Chamber of Commerce (one of the greatest centres of the v'ool- 
iiidiistry in the north of France) and five sheep-breeders from the five wool- 
producing districts of the country. 

There is a museum attached to the school which contains samples of 
wool from all parts of the world and in particular the collection of Ram- 
boiiillet wool taken regularly from ewes and rams of from 3 to 5 5^ears of 
age, since 1786. (F. R.. Arnoeb. Ta Fermeet TBcole iiatiouale debergerie de 
Rcimbouillet. La Vie Agricole et Rvirale, Year 14, vol. XXVII, No. 45. Paris 1925). 

25 1. France : Yocational School foi" Millers and Bakers. — The 
object of this school which was opened in Paris on the i3tliof October, 1924, 
under the direction of M. R. VvAetErspiekr, is to turn out practical work- 
men perfectl}" acquainted with the various operations of iiiilliiig and niill- 
engiiieeriiig, and capable of constructing mills and of introducing useful im- 
provements to their own inac]iinein\ VAssociaiion naiionale de la meunerie 
f'vangaise met tlie expense of the first plant for the institution, while grants 
from the Under secretaryship for Technical Instruction, subscriptions and 
school fees ensured its continuance. During the school 3^ear, that is from 
October until July, lecturers of first class standing give claSvSes in the technic- 
al process of iiiilliiig (the study and classification of the various species of 
cereals, the art of grinding and its hnprovenients through the centuries and 
the installation and equipment of the modem mill) ; teaching is also given 
in clieiiiistr}'' as applied to milling (the chemical components and the food 
value of the various parts of a grain of wheat ; the division of wheat into liard 
and soft wheats ; the definition and analysis of flour, of potato flour and of 
starch, etc.). 

Specialists in bread-making explain the plu-sicai and chemical changes 
set up during the process, the methods of kneading and the care of the oven. 
The rudiments of microbiology (moulds, fermentations, diastasis, vitamins) 
are imparted by biologists- Instruction is also given in entomology as ap- 
plied to cereals, to flour and to bread, in the use of hydraulic motor engines, 
iir'the custom house regulations, commercial law and book-keeping. The 
pupils do practical work at the mill of the A P-ublique, Paris and pay 

visits to other mills, to bakeries and to manufactuxies. Examinations in 
these theoretical and practical studies are held regularlr- at the end of the 
scliool year. Successful candidates receive a diploma in mill-engineering 
awarded by the ITndersecretaryship for Technical Instruction. In addition 
to the adiiiinistrative ofiaces and classrooms, the School also includes two 
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laboratories, one for tiie pupils and the other for researcli. The research 
work 'iiicl'iides a new method of measurement of the moisture contained in 
a gtaiii of conn There is also a miniature mill, and four eiectrica,! kneading 
mricliines, eanli one capable of working from 2 to 3 kilograms of flour and 
an oven for baking bread, heated by gas and equipped with a nitrogen 
|)>Tonietcr according to the Ricitard system. 

In the research laboratory, directed by Mile M. T. Pecaud, studies are 
being made in regard to the improvement of the quality of the French wiieat 
strains which ate found unsatisfactory by bakers. (J. Boyer, T'Ecole 
frain^aise de nieimerie. La Nature, No. 2693. Paris, 1925). 

252. France: The New Laboratoire d’Agroiiomie Goioniaie, at 
Paris. — 111 a previous number of the present Review (October-December 
1925, No. 913), mention was made of the fire which partial^ destroyed this 
valuable laboratory. A committee to discuss reconstruction measures was 
quickly formed, the moving spirit being M. Auguste ChevaeiKR? director of 
the haboratoire. IJAcademie des Sciences Coloniales, on the proposal of the 
president G. HanoTaux, and of the permanent secretaiy, P. Bourdarie, 
took the initiative of opening a subscription list for the necessary funds, in 
conjunction with the Association francaise pour Vavancement des Sciences. 
The restoration and re-equipment of the laboratory may now be said to be an 
accomplished fact, as a result of the work carried out with funds raised by 
tlie appeal to which there was a generous response. For the actual wood- 
work use was made exclusively of different kinds of tropical colonial timbers 
from Central Africa. It only remahis to replace the scientific material, books, 
specimesis, etc., which were so disastrously lost in the fire. Suitable publica- 
tions are constantly being sent from all quarters to the new I^aboratory, 
but the committee will gladly receive books and pamphlets dealhig 
particularly with applied botan39 botanical geography, plant selection and 
genetics, soil science, plydopathology, forestry, horticulture, timbers, and 
tropical and sub-tro^jical agTiculture. 

Donations be sent post-free from the greater number of countries 
and should be addressed to M. le Ministre de ITnstruction Piiblique, Direc- 
tion de rFnseigiieineiit Superieure, 2^ Bureau, no, me de Grenoble, Paris : 
marked for the Laboratoire d'AgroiiDinie Colouiale, 57 rue Cuvier, Paris (V*^). 

253. France (French Sudan) : The Koutlaia Experiment Farm, 
— A full account, of the activities of this Station, wliicli was founded in 1923 
by the French Colonial Cotton Association appears in the Bulletin de r As- 
sociation Cotonniere Coloniale, Year XXIII, No. 72, 1925. A number of il- 
lustrations are given. 

254. Great Britain : Publication of the Results of the Work of 
the Agricultural Research Institutes. — The Ministry of Agriculture 
has undertaken to publish a series of monographs, the purpose of which is 
to give, in the language of every day life, an account of work at the Agri- 
cultural Research Institutes of Great Britain, and to explain the bearing 
of ,the results of research upon practical 'agriculture. 

The first monograph of this series is entitled Studies concerning the 
Handling of Milk and was prepared by Dr. Stenhouse WinWAMS and the 
staff of the National Institute for Research in Dairying, 
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The second moiiograpli, written by Dr. F. H. A. ;Marshaee and Air. J. 
^fiAMMOND, is based upon researcli into tlie physiology of reproduction in 
farm animals, conducted at the Animal Nutrition Institute at Cambridge. 
The title of the work is ' The Pii3^sioiogy of Animal Breeding with Special 
Reference to the Problem of Fertility T Several other monographs are in 
course of preparation, inciuding one on Wheat Breeding Investigations at 
the Plant Breeding Institute, Cambridge, hj Professor Sir Rowland Biffsn. 
{The Journal of the Ministry of AgriouUiwe, Vol. XXXII, No. 9, London, 
1925}. 

255. Great Britain: The Cotton Growing Experiment Stations 
in the British Possessions. — The Empire Cotton Growing Corporation 
has published Reports on progress and activity' in the years 1923-24-25 as 
regards cotton growing at the Barberton Experiment Station (South Africa), in 
Tanganyika Territory (M|)anganya and Morogoro Stations), in Nyasaland 
(Makwapala Station), and in the West Indies (St. Vincent Station). 

At Barberton the experiment work was directed on the breeding of Jas- 
sid resistant cotton. Jassid, or Chlorita fascialis, commonly known as a 
leaf-hopper, is a very small winged bug which breeds on the underside of 
the leaf and sucks the sap. The plant is most susceptible after the earliest 
boils have matured. Resistant types have been raised in India, and it has 
been found that of the varieties imported into South Africa, the Cambodia 
shows complete imnimiity, resistance being largely dependent on the hairi- 
ness of the leaf. Experiments in hybridisation and selection are being car- 
ried out with' an encouraging degree of success. In Tangan3dka Territory’" 
and in Nyasaland the exxjerimental work has been of a more general character. 
At St. Vincent interesting variety tests have been carried out aiming at ob- 
taining complete sets of data, as regards development, for the several 
varieties from the sowing of the seed up to the final production of the yam. 
{Empire Cotton Growing Corporation 1925 . Reports from South Africa and 
Other Experiment Stations, London). 

256. Great Britain: Instruction in the Fermentation Industries, — 
The British School of Malting and Brewing and Department of the Bio-Chem- 
istiw of Fermentation is attached to the University of Bir m ingham. The 
objects of this school are various. Complete courses are given on the fermen- 
tation industries, at the end of which a certificate is granted wMcIi consti- 
tutes a qualification for chemical and bacteriological work in the branches 
of these industries. There is also a three y^ear course of specialised studies, 
the theory and practice of brewing, malting and similar industries, at the 
end of which a diploma is granted. In the first year which is preparatory, 
iiistraction is given in the elements of physics, chemistry and botany, more 
or less comprehensive according to the knowledge, of theses subjects already^ 
possessed , by^ the students. In the second year the subjects of instmetion 
include organic and inorganic chemistry, with the corresponding laboratory 
work (with volumetric and gravimetric analysis), mechanics and engineer- 
ing (motor engines, steam, gas and oil ; various filtration systems) ; geology 
(especially in^ relation to the water supply for beer factories) ; the fixst ele- 
ments of the technology of brewing. The third yrear is devoted to a more 
exhaustive study of the theory and practice of the browing and malting in- 
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diistries, following on the fuller treatnieiit of the different hraiiclievS of bio- 
chemistry (enzymes, etc.). Special attention is given to the practical in- 
striiction in the fernieiitation liiicro-organisnis and to the iiietiiods of analy- 
sis required in the iiidnstry (saccaroniycetes, moulds ; fetiiieiitatioii of the saccha- 
roses ; of the maltoses ; preparation and use of the Bitciinkr- zymase ; lactic, 
butyric, acetic and viscous feniientation ; causes of changes set up in the fer- 
mentation processes of beer, etc.). Detailed explanations are also given 
of the tecliiiiqiie of malting and brewing with accounts of the various systems 
in use in these industries. 

vSliort courses are also held for the benefit of these who cannot take the 
full tliree year courses, and in addition short separate courses of lectures are 
given as wrell as practical demonstrations on the princix>les of the industries. 
The school is admirably well suited to the needs of those wiio desire to do 
practical work on chemistry as applied to agriculture to elementary sub- 
stance, to niediciiiai vsubstances, to the provision of drinls:iiig water and in. 
general to the principles of urban and rural hygiene. 

Similar courses to these held by the Birmingliana School are also given 
ill I.ondoii ill the Sir John Cass Technical Institute. {The UnivefsUy of Bif- 
mingham, The British School of Malting and Brewing, Regulations mid Syl- 
labus, 79-25-26’. The Sir John Cass Technical Institute, Bepayttnenii of ike 
Fermentation Industries, Syllabus of Classes, Session 19^5-26). 

257. Great Britain i Organisation of Scientific Research in the 
British Empire. — In the course of a speech delivered on 4 November 1925, 
to the Royal Society of Arts, London, Sir Thomas HobbAND dealt with the 
voluntary associations, the national associations and the overseas organi- 
sations, as well as the Imperial Bureaux, especially those of Entomolog}^ and 
Mycology, the Trades' Research Associations, including the Bmpire Cotton 
Growing Corporation. At the conclusion of Ms sjieech the speaker empha- 
sised the work wliicli is being carried out by the National Research Council 
in the ITiiited States of America. {Journal of Royal Society of Arts, Vol. BNXIV, 
No, 3809, Loiidoii, 1925), 

25S, Great Britain : A Cotton Research Station at Trinidad. — 
This ivS to be organised hj the Bmpire Cotton Growing Corporation at the 
Imperial ' College of Tropical Agriculture. It will be adequately staffed and 
endowed with, funds for the ])urposes of research into the development, 1111- 
<'ier carefully controlled conditions of the cotton plant in .all its phases, so 
as to asc^ertaiu and estimate the importance of the different factors ’which 
contribute to the final rcvsult of this development {Afature. Vol. n6, No. 2918, 
1925). 

259, Great Britain : The Agricultural College at Recluit^ Man- 
ritius. — 'This institution originated in tlie tramiiig of stpdeiits at the Re- 
diiit Station A gronomique winch was enlarged and extended to form a School 
of Agriculture at the time of the establishment of the Department of Agri- 
culture ill 1913. The Agricultural College is the result of the further develop- 
ment of tills undertaking, and was inaugurated in 1923 and adinhiistered 
aS' a branch of the Department of Agriculture. The accommodation includes 
well equipped laboratories for the teaching of Chemistry, Physics, Botany, 
Entomology and Sugar Technology, a library and museum, and there are 
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attaclied experimental fields, nurseries and a stock fami. It is intended at 
a later date to provide facilities for practical studies in relation to sugar 
manufacture. 

Various courses are provided by the College, usually covering a period 
of tbree years, and designed according to the special purpose the student 
has in view, whether to obtain a diploma in agriculture, or to become qua- 
lified as an agricultural chemist ; or as a veterinaiy^ surgeon or in sugar tech- 
nology. {Colony of Maiifitms, Prospechts and Syllabus of Instruction of the 
College of Agriculture, Mauritius, 1924-25, Port Louis, 1924). 

260. India : Agricultural Development of the Punjab. — Last 
3^ear Sir Gaiiga Ram, Kt. C. T. B., R. B. in Lahore forwarded to the 
Governor of the Punjab the sum of 25,000 mpeOvS as a fund the income from 
■wliicli are devoted to the award of a prize to be given every three years {May- 
nard Ganga Ram prize) for any discoA^ery or invention or practical process 
■which proves of value for the development of Agriculture in that A^ast re- 
gion. The capital which is inA’ested in the Punjab Charitable Foundations 
Fund is administered by a special committee. The competition for the first 
of these prizes falls due on ist January 1929 and is international in character. 
The sum to be awarded to the winner of the competition is 3,000 rupees. 
(Coniinunicated to the Iiitematioiial Institute of Agriculture by the Punjab 
Agricultural Department) . 

261. Italy t Encoiiragement of the Studies of Plant Electro- 
Genetics. — Ulstituio Sperimentale di Eletirogeneiica at Belgirate, 

with a view to the encouragement of these enquiries, has announced for com- 
petition in 1926 three prizes of 2,500 lire each resT>ectivelA^ for the discussion 
of the three followmg subjects : al) abortiA^e embiA^o-genesis in the hA^bri- 
disation of the Angiospeiins ; (h) the origin of the false h} brids in the Fj di- 
morplis produced b}' crossing among pure stocks ; {c) double fertilisation 
and the formation of albumin in the liA'bridisation between species of the 
agricultural Graniineae . 

The competition which is open to Italian citizens closes on the 31st De- 
cember 1926. 

262. Italy: Encouragement of Fruit growing and Horticulture in 
Emilia and in Romagna. — The “ Cesare Zuccliiiii Foundation {see 
International Review of the Science and Practice of Agriculture 1924, No. 690) 
has annbmiced a fourth competition open to Italian citizens and public bo- 
dies for the prize of fifteen hundred lire awarded evexy four 3'-ears for the 
best work, discovery, iiwentioii, scientific or industrial application of im- 
portance to the progress of fruit growing and horticulture in Emilia and Ro- 
magna, 

The competitipn closes 31 December 1929. For information, apply: 
Fondazione del pr emtio qitadriennale perpetuo Cesare ZucchiniA\ Cassa, di 
Risparmio, Bologna, 

263. Italy : A special course on Training in Fisheries Avas held in 
Rome when the II National Meeting of the Consortia of Vocational Schools 
for maritime skilled labor met in April last. The course -was subdiAuded in 
three groups technical-scientific, social-economic, juridical-legislatme. 

The first group dealt with : Lagoon and salt Avater fish (Prof. G. Bru- 
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new) ; Migration of eels and sturgeons (Dr. T. Chiappi) ; Biology of 
tunuy-fisli (Prof. p. Sanzo) ; Methods and Means of fishing (Prof. B). F. Can- 
NAVIEEEO) ; Motor fisliiiig (Capt. M. Fasco) ; Fishing and industrial impuri- 
ties (Dr. C. Maedura) ; Sponge fishing in Tripolitama (Prof. M. Seeua) ; 
Weather forecasts and navigation (Prof. F. FreJDIA). 

Tile second group held seven conferences : Bmigration and Fishing in 
Basterii Mediterraiiean (Br. B. Ninni) ; Management of large Fish Markets 
(Prof. G. Pardo) ; Organisation of fishermen's syndicates (Capt. G. Ricci) ; 
Sanitary assistance to fishermen (Dr. B. Beuea Seta) ; Invalid Fund in the 
Mercantile Navy (Br. G. Brambieea). 

The third group delivered three lectures : Bleineiits of Water Police 
Service (Major B. PossENlh) ; The maritime demesne and the fishing indus”- 
try (Dr. C. Treves) ; The lower grades in the fishing and coasting trades 
(Dr. G. Be AngEeis). A final lecture was delivered on : The co-operative- 
school movement and social-ethical education (Prof. B. BE\n MorBnos). 

264. Italy : Courses oa Sericulture at the R. Experimental Silk- 
worm Station in Padua were inaugurated in April last, the following ar- 
giinieiits being discussed : Present day problems (Prof. Br. B. Pigorini, 
Director of the Station) ; Habits and particulars of arthropods and Bomhyx 
mori (Prof. Dr. G. Teodoro, Vice-Director of the Station, and Br. G. To- 
non) ; Bmbryology and morphology' of the silkworm (Prof. Br. G. Teodoro 
and Br. G. Tonon) ; Physiology and physiological chemistry of the silkworm 
(Prof. B. PiGORiNi) ; Physical surroundings in relation to sericulture (Prof. Dr. 
B. Be Marcsi, Director of the Physical Geography Institute, University 
of Padua, and Prof. Dr. G. Cresi^ani, Director of the Meteorological Obser- 
vatory of Padua) ; Aerobiology and immunity (Prof. Dr. O, Casagrandi, 
Director of the Hygiene Institute, Padua University) ; Silkworm Patho- 
logy (Prof. B. PIGORINI and Prof. G. Teodoro) ; Scientific Comiriercial Cha- 
racteristics of cocoons and silks (Prof. Dr. G. Colombo), Director of the Bx- 
periiiiental Silk Station, Milan) ; Scientific economics of the silkworm and 
silk industries (Prof. Dr. M. Boedrini, Prof. Dr. G. Coeombo and Dr. R. Di 
Tocco) ; Application to practice (Dr. R. Di Tocco), At the end of the 
course, wliicli lasts three months, a Dixfioma of Producer of Silkworm Seed 
is granted. 

265. Italy: Institute of Cereal Gultivation, Pisa. — This new Insti- 
tute has for its principal object the stud}^ and research of the types of wheat 
most suited to Tuscany and the practical experiments which will contribute 
to the improvement and increase of x>roduction. Prof. Avanzi of the 
Iligl'ier Agriciil-tural Institute, Pisa, has carried on, for the past few 3^ears, 
a notable work of selection and grafting of wheats, arriving at some very sa- 
tisfactory results. {U Italia Agricola, Year 60, No. 12, Piacenza, 1925). 

266. Italian SomaMand : The Merca Institute for Sero- Vaccina- 
tion, — ^ 111 X911 the Italian Government instituted in Somaliland a Control 
OfiS.ee and a Baboratory for the study of cattle diseases The work developed 
considerably and in 1915 an Institute for Sero-Vaccination with annexed zoo- 
technic section was founded. This Institute, mainly undertakes the inaim- 
facture of rinderpest serum and, has made steady progress in this, the out- 
put 'now being sufecient for the requirements of the Colony while its benefits 
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will before long be extended to the more distant and most nomadic tribes. 

The Institute is well fitted for all bacteriological and parasitological 
research, with a pliarinaceutical deposit, refrigerating plant, etc. It effects 
vaccination as required at stated periods by means of a travelling Section, 
employing camel transport. The number of cattle vaccinated increased from 
2000 to 76840 in 1924-25, and many tribes which had lost practically all their 
cattle have l^eeii able to build up their stock again in a few years. {BoUettino 
d'iiiloy'ymizioui economichc, Ministero delle Colonie,'KJJX No. 4. Roma, 1925). 

267. Italy : Series of Lecmres on Agriculturai Arcliaeology in 
jRomie^ — A course of lectures have been given by Ing. Giunio Dee PEEO 
Paroi ill wliicli he stated the results of his enquiries into ancient Italian agri- 
culture. The syllabus was as follows : Introductory lecture : — Agriculture 
and Civilisation : — Ancient Italian Agriculture and the Barly Colonisations : 
— Barly Darid Improvements and the Cunicoli of Datium ; hydra-olics 
and irrigation as practised by the ancients {with lantern slides) : literature 
and treatises on agriculture : — the Latin Georgies : — ancient agrarian ter- 
minology, the real meaning of the following : Pomeriuni, Villa, Hortus, Vi- 
ridarium, Lucus, Silva, Nemus and Saltus : — Rustic rites and myths of the 
ancient Latin religion : — ■ Old country festivals : — Cato : Be Re Rusiica — 
illustrated and explained in the light of modem science. 

The course concluded in a most practical manner, by showing how from 
a sound knowledge of ancient Italian agriculture and a careful interpreta- 
tion of the ancient Georgies, in particular Cato's Be Re Rt 4 stica, very many 
valuable hints could be gained as to the application of the agricultural science 
of our own day. 

The lectures were completed by excursions into the Campagna to see 
existing remains of ancient agricultural and drainage works. Visits were 
also paid to the demonstration fields, which have been started by the lec- 
turer at the Experimental Institute for Agriculture, Animal Husbandry, and 
milk production [Istituto Spermientale Agrario Zootecnico LaUifero) at Monte 
Rotondo, which is utilised, administered and managed by the -VEiiistry of 
National Economy) . 

26S. Italy : Institute of Cereal Cultivation in connectioii with 
tile Bologna Co-operative Societ3^- — ■ In Italy the improvement of wheat 
is behig studied at the Rieti Stazione di granicoliiira, and at the Istituto di ce- 
realicoUum at Bologna. This latter is under the direction of Prof. F. To- 
DARO and was opened in 1908, and the objects of its work are as follows : i. to 
assist in the improvement of breed, with special reference to wheat, _ of the 
principal cereals cultivated in Italy ; 2. to investigate the conditions of cul- 
tivation most suited to each type of wheat; 3. to make each region produce, 
so far as possible, the seed wheat it requires ; 4. to submit the ordinary 
varieties of wheat to selection whenever it .seems advisable; 5. to enable 
students of the Higher School of Agriculture to complete their phyto- 
teclinical studies. 

One of the most important departments of the Institute is that of re- 
search into the conditions most suited for each type of wheat, with a view 
to indicating the districts best adapted for the cultivation of a given type. 
The trading activities of the groups of producers are organised through an 
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office with lieaclqiiarters at Piacenza {Federazione Italiana dei Constr/zi Agrari). 
These consortia aire established in all the regions of Italy by nieaiis of the 
local agricultural lectiircsliips {Catiedre locali di agricolt-ura) . In tlie Coiisor- 
tiiitii of Bologna are iticliided the Institute for Plant Breeding and tlie 
Co-operative Society for Seed Production. The varieties selected by the 
Institute and recogiiisefi to be of value ate propagated by share-holder 
cultivators in the different agricultural centres or consortia. The crops are 
inspected by officials from the Institute who are present at the thresliiiig and 
at the sealing of tlie sacks which go to the Society which pays the producer 
I to 2 liras more for the wheat than the maximum market price and later 
gives, ^ if the seed proves satisfactory, an extra premium to producers. 

Among the activities of Prof. Todaro, the follovring may be mentioned : 
his investigation of the minor species of wlicst, conducted by a process of 
selection from the cultivated fields of those plants which are distinguished by 
some special characteristic; sowing and preservation of the finest vStocks, 
seeds from wliicli are issued to members, while the original improved type is 
always maintained pure. Great imi3ortaiice is attached to early maturity, 
as, if a late iiiatiiriiig wheat becomes scorched, the grain ripens badly and 
the cultivator ' gets no benefit from its yield capacitrr. -Wheats with short 
straw are preferred as they are less easii}^ laid. Maytin describes the 
different activities of the Institute, the museum, the experimental ;lields; 
the farm houses and the different breeds of selected Avlieat. He arrives at 
the conclusion that given a climate and geograpliical conditions simikir to 
those obtaining in the Bologna and Carcassonne (Ancle) regions, it would 
be advisable to try to introduce the varieties of selected vvlieat to be 
obtained at the Institute. (Mayein M. [Station d’essais des seinences de 
Paris] . BTiistitiit de cerealiculture de la Societe co-operative boloiiaise, pour 
le production des seiiieiicevS de grande culture. A-nn. de la science agrono- 
miqiie francaise ei Hvanghve, Vol. 41, No. 6. Paris, 1925). 

269. Oceania: Paii-Facilic Research Institute at ITonoliilu, flawati* 
— The chief object of tliis Institute, founded by the Pan -Pacific Ihiioii, 
is the eonsiti oration of questions connected with the food resour«,es of the 
couiitriCvS of tlie Pacific Coasts. Its work also includes the study of the de- 
mographic, ctlinogra]>liic and health problems af these countries. The^ In- 
stitiitci is adiiiiiii stored . by a council, consisting of representatives, elected 
from eacii F-’acific country. There is also a Board of Gor'eriiors eoni|)ose(l 
[a] of the cliairineii of each of the Permanent Committees foiined from among 
the Institute iiieiiibers for the various branches of research ; (/>) of tin; Pre- 
sident of tile vScieiice Council of the Pan-Pacific Union ; (c) of the general 
director and of the lion or at}-'' president of the IiivStitute ; [i) of iiieinbers elect- 
ed amnialiy by the Board itself from among the vscieiitists and techiiidaiis 
collaborating in the researches carried on at the Hawai headquarters, 

The following studies and enquiries are carried out by the respective 
permanent coniiiiittees : the Pacific coasts in general : tlie food resources 
of their waters ; land cultivation ; regional botany, ethnograpliy and demo- 
graphy ; questions of health and sanitation ; the collection of useful plants in 
'the Pan- Pacific BJconomic Botanic Garden ; animal husbandly ; meteorology ; 



currk>:t notices 


477 


topography ; transport and distribution of food stuffs ; international legisla^ 
lion to facilitate agreements or treaties encouraging ^the deYelopiiient, utili^ 
satioii and preservation of the natural resources (both animal and vegetable"^ 
of these regions ; agricultural entomology and j^h^^topathoiogy. 

Branches of the Institute will be formed in each of the Pacific Countries. 

270. Japan : The Sapporo Agricnitnrai College. — The Hokkaido 
Imperial University is the outgrowth of the Sapporo Agricultural College 
which was founded in 1876. The College itself ma}' again be traced as far 
back as the spring of 1S72. In that 3’ear a small preliminary school' was 
started in Tokyo by the Colonial Department of the new Imperial Goverti- 
iiient with the object of training young men for the vrark of colonisation in 
Hokkaido. At the same thne it was to serve as a stepping stone to a future 
higher institution of Agriculture and Bngineering. In 1S75 the school was 
removed to Sapporo, Capital of Hokkaido, and was called hy the new name 
of the vSapporo School. Under recommendation of General Horace Capron, 
Commissioner and Adviser of the Colonial Department, the J apanese ' autho- 
rities succeeded in procuring the service of Dr. VviHiani CearR:, Presi- 

dent of the Massachusetts Agricultural College, to organise a new liigiiet 
institution of Agriculture similar in plan and scope to the Agricultural Colle- 
ges of the U. S. A. The name of the vSapporo Agricultural College was 
given to the new institution which was the earliest organ of agricultural 
higher education ever founded in Japan. 

In 1907, the Tolioku Imperial University vras opened with two* Facul- 
ties, one being the College of Agriculture in Sapporo and the other the newly 
started College of Science in Sendai. Thus the Sax^poro Agricultural Col- 
lege became a component part of the Tohoku Imperial Urdversity, though 
only for a short time. In Hatch 19 iS, the Hokkaido Imperial University 
was formed by an Imperial Ordinance with the Faciilt}” of Agriculture se- 
parated from the Tohoku Imjperial Universit}* and the newly fouijded Fa- 
culty of Medicine in Sax)poro. Preparation for the opening of the Faculty 
of Engineering is now actively going on. ' / 

In December 1922 the teaching staff of the Sapporo College as transform- 
ed into the Faculty of Agriculture consisted of 1 32 persons including lecturers, 
demonstrators, assistants, etc., giving instruction in 32 subjects. The ins- 
tmction was divided into six sections’: agronomy, agricultural economics, 
agricultural biology, agricultural chemistry, forestry, and zooteclmics and 
under each subject there is a syllabus of numerous theoretical and practical 
exercises. Two schools of an entirely practical character have been later 
added : the School of Practical Agriculture and the School of ^Practical Fo- 
restry, and there is also a School of Fishery. 

The Central University Librat}’' contained in March 1922, 34,160 Ja- 
panese and Cliinese books, 38,085 European and American books and 3030 
atlases, tables, pictures, etc, ; the decimal system lias been adopted for clas- 
sification of the contents. 

The Botanic Garden of 30 acres is located near tlie centre of Sapporo. 
It has about 6000 plants, foreign as well as indigenous. There is also a 
museum which was erected 1S83 ; this is open to the public and divided into 
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four sections : i. Natural products; 2, Industry; 3, Histoiy, 4, Books, pic- 
tures and |;tliotcgtaplis. It is celebrated for its valuable collections illustrat- 
ing tile natural liistory and aiitbropology of tlie Hokkaido. 

The (hiiversity deiiionstratioii farms are situated in clifferent parts of 
tiic Iskiiid and cover in all 15,187 acres. There is besides a garden of iiiiie 
acres. There are four Hniversity forests in Hokkaido covering 183,163 
acres, one in the island of Saglialiii (48,793 acres), one in Korea (63,436 acres), 
and one in Formosa (16,782 acres). 

Tile Scliool of Fishery has a marine station and laboratoin?' on the shore 
of a little harbour not far from Sapporo. (The Development of the Hok- 
kaido Imperial University, vSappoto, Japan, 1923), 

271. Russia : Instatlation of nev/ Meteorological Stations in Mon- 
golia « — Prof, W. B. SCHOSTAKOTOTSCK, director of the Meteorological 
and Magnetic Observatory at Irkutsk, has organised, for the Governiiient 
of Mongolia, a well equipped meteorological service. In addition to the 
ITrga Observatory, there are in existence at present seven stations : at Uljas- 
sutai, 'Waiigiii, Chatyl, Dsaiti vSehabi, Sangiii, Ude and San Reisse. These 
centres of observation were instituted with the support of the Central Geo- 
physical Observatory* at Leningrad. (Dr. A. Pbtbrmann^s, Mitteihimgen am 
''Justus Perthes Geographischer Anstalt'\ Year 72, Parts 1-2, Gotha, 1926), 

272. Diitcli Indies; Agricultural Research Institutes. — Dr. P.J.S. 
Cramer, director of the Government Agricultural Fxperinieiit Station of 
Buiteiizorg, J ava, in a concise but full report made to the Pan-Pacific Scien- 
tific Council to be held this y^ear in Japan, gives an account of the organis- 
ation of the research work, government as well as private, which is being 
carried on in the Dutch Indies. Among the institutions directly subordinat- 
ed to the Departmeiit of Agriculture are : the Buitenzorg Botanic Garden, 
directed byT-Dr. W. M. VanLeeuwosn, which was founded in 1S17, wdth a park 
wdiich includes the smiiniit of Mount Pangerango — 3000 111. — , and with 
an al])iiie liiit at a height of 2400 m. for the study of the mountain flora ; 
the General Agricultural Bxperiiiient Station (Buiteiizorg) ^ under the di- 
rection of Dr. CRiiMER liimself ; the Pliyrtopatliological Institute, directed 
by Dr. C. J, J. Van Haee and including two vsections, li botanical and a zoolo- 
gical sectioji, as well as the quarantine inspection service carried out at Tan d- 
joiig Priok, Seiiiaraiig, vSoerabaja, Makassar and Medan (Bciaw^aii) ; the Di- 
vision of Agricultural licoiiomyq under the direction of Dr. CramKR ; the 
Goveriiineiit Experiment Station for the cultivation of quinine, situated in 
tlie desiiiesne plantations of Tjinjirocan, Pengalengan and the neighbourhood 
of Bandoeng, and directed b:^ Dr. M. Kerbosch ; the Buitenzorg Agricultural 
College, under the direction of Dr. Th. VaeETON ; the Pkrestry Research 

, IiivStitiite, also at Buitenzorg, under the direction of Dr. R. Wind, and in- 
cluding four sections : timber teclmology ; forest investigation from the bo- 
tanical and technical standpoint ; enquiry^ into the possibilities of re-esta- 
blishiiient of forest species (apart from teak); enquiries as to the re-establish- 
ment of beak forests and forest protection ; the Buitenzorg Laboratory of 
Veterinary Research, under the direction of the Veterinary Officer, Dr. C. Bub- 
BERMAN, and iiiditding the sections of : general diagnosis, preparation of se- 
rums and vaccins, veterinary^ parasitology, and various kinds of .research. 
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The Magnetic Meteorological ObserTatory of Batavia, directed by Dr. C, 
Break, is tinder the Naval Department. A number of flourishing private re- 
search institutions also exist in the Dutch Indies : an Bxperimeiit Station 
for the sugar plantations at Pasoroean, tvitli a sub-division at Cheribon ; 
the general Bxperiment Station of Rubber Planters of the East Coast of 
Sumatra (A. V. R. O. S.), ICampong Baroc, Medan S. O. K. ; the Buiten- 
zorg Central Experiment Station for Rubber (Java) ; the Institute for Rub- 
ber Ph^T-siolog}^ also at Buitenzorg ; the United States of America Depart- 
meiit for experiments on the rubber plantations, in Kisaran, Sumatra ; the 
General Experiment Station for Tea and Paibber of Java region, with head- 
quarters at Buitenzorg ; the Scientific Service for the Rubber Plantations 
of an Amsterdam Company, in the neighbourhood of Medan ; the Experiment 
Station for the rubber of Western J ava ; the Malang Experiment Station 
which chiefly deals with coffee and rubber ; tlie Eaboratory for the study 
of the insect Stephanoderes hampei Ferr., parasite of the coffee berries, and 
finally the two Tobacco Experiment Stations at Klaten and Deli (Dr. P. J. S. 
Crazier. Institutes for Research I¥ork in the Interest of Agriculture in the 
Netherlands Indies. Journal of Pan-Pacific Research, Vol. I, No. 2. Hono- 
lulu, 1925). 

273. Russia : Dokoutchaev ” Soil Science iiistituteat Leningrad* 
— The Soil Science Section of the Permanent Commission for the Study of 
the natural resources of the U.S.S.R., at the Academy of Science at Lenin- 
grad, has been re-named the Soil Science Institute, re-organised and trans- 
ferred to a large building forming part of the geological museum of this Aca- 
demy. The Soil Science Museum and special Library, bearing the name of 
the founder of Russian Soil Science, Prof. V. V. DokotjTchaev, have also 
been transferred here. The Director of the new Institute is F.' Loewinson- 
LESSING; a member of the x 4 .cademy. (From a circular sent by the Secreta- 
riat of the Russian Institute of Soil Science). 

274. Czecho- Slovakia : The Umon of Institutes for Agricuitural. 
Research* — This Union includes all the public and private institutions 
in Czecho-Slovakia interested in the progress of the science and practice of 
agricuitiite. Special Sections are formed for tlie study of particular pro- 
blems : soil science, seed ' testing, investigations of fertilisers and 011 plant 
nutrition, pliytopatiiology, questions of milk production, etc. Beginning 
from January of the current year the Union has published a bulletin (Fssf- 
nik vyz kumnjch ustavu zeniMMskpch) with a supplement dealing with plant 
diseases. (Publishing Ofifice : Prague II, Yaclavscke, No. 47). (Communica- 
tion sent to ' the International Institute of Agriculture) . 

275. Uzecho- Slovakia : Instmction in Gheesemaklng* — This in-, 
stmctlon is given at special schools, at Frydlant, founded in 1892, at Plzen 
(dating from 1894) and at Kromefiz founded in 1902, all three being also at- 
tended by foreign students. An experimental station and a museum is 
attached to each school. There are also two other experimental institutes 
at Prague, one of which is attached to the Higher School of Agriculture while 
the other belongs to a limited company, which is however under the control 
of the Ministry of Agriculture. 

Cheese manufacture In Czecho-Slovakia is also encouraged by the acti- 
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vity of bodies of tlie nature of syndicates with headquarters at Prague, Eriio 
and at Bratislava respectively and are grouped into three co-operative fe- 
derations. (Fiibiicatioii of the Ministry of Agriculture of tlie 'Republic of 
Czcclio-Slovakia, rragiie, i December 1925). 

Gzocho- Slovakia : Report of a visit to the Agricultural in- 
stitiations. 'Dr. A. Ma.rcuw> DitL M^iiNo has lately visited the most im- 
portant of tlie agriculiurai iustituiious of Czecho-Slovakia, obtaining iiiiicii 
awl varied iiiforaiatioii especially as regards the cultivation of wheat and 
of the sugar lieet. .He is thus in a position to give an account of the work 
done 'by the lllglier School of Agriculture and Forestry attached to the Gre- 
hova P<,dytecliiiie, by the Government vStations of ITliriiieves (about 575 hec- 
tares liiclucling 432 of plough land), and of Clumec, directed by Prof. K. l-Di- 
MPvrcKY, for the iinproveiiiciit of fruit plants, also of the Brno Experiment 
Station and the tw’o private stations, namely the one at Clumec for selec- 
tion and improvement of breeds of wheat, forage plants, and aromatic and 
iiiediciuai plants, and the Senivsice station (near Dobrovice), and finally of 
the limited Coiiipan}^ for the production of beetroot seed. 

The report drawn up by Dr. MARCKCbO Bnn Maino presents a summary 
of the notes wiiicli lie was able to make on the scientific agricultural me- 
thods in use in the Cseclio-Slovakian Re|)ublic, and conclusions of value are 
drawn by the author. (Report forwarded by the author to the International 
Institute of Agriculture). 

AgricuUiiral and Scientific Associations and Institutions. 

277. Iiiternatsoiiai Scientific Gooimissioiis at the International 
Institute of Agriculture. — These Commissions are appointed by the 
Femiaiient Committee of the International Institute of Agriculture whenever 
it seems advisable to that Committee to call upon a body of competent per- 
sons to stud}^ and make decisions on questions coming within the province 
of the Institute. Bach Commission is called upon : 

{a) to provide the Permanent Committee and the Bureaux of the 
Institute with advice on all questions submitted to it ; (y) to present their 
views of a technical and scientific nature on all questions falling within the 
compcteuc^c of the Institute ; {c) to make recommendations to the Perma- 
nent Committee, requCvStiug it to consider or cause to be included in the Agenda 
for the Commission any question of importance to the jirogress of the diile- 
reiit sciii,nces wlii,cli liave relation to agriculture ; [d) to establish through 
its nieiiibers close relations between the Institute and men of science and scien- 
tific iiivStitutioiis, at, id vice-versa. 

The work of each Commission is carried out as follows : — {a) by meet- 
ings in Ro.ine, sunimoiied on the motion of the Permanent Committee of the 
Institute ; (&) by consultation of all or some of the members, according to 
the nature of the question, by correspondance ; by the exchange of suggestion, 
information and advice, between each member and the Institute. 

The various Commissions here referred to will together form the In- 
ternational Scientific Council of the International Institute of Agriculture. 
(Regulations for the International Scientific Council of the International 
Institute of JgricuUure). 
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278. GMna : FouBdatioii of a Natural History Society at Pekin* 
— This Society was formed in September 1925, on the initiative of Dr. A, W. 
Graban. Dr. G. D. WiEUER was elected President, and after the organis- 
ation of the Society was completed, addressed the meeting on the subject 
of ‘ Some Common Birds of Pekin, illustrating the lecture by means of a num- 
ber of mounted specimens of the Chinese birds and coloured plates of a num- 
ber of closely related American birds. In addition were shown some co- 
pies of ancient Chinese paintings of birds. These were so accurate that in 
many instances the birds can now actually be identified from them. {Science, 
VoL LXII, No. 1612, 1925). 

279. Hawaii : Honolulu Academy of Sciences. — The Academy was 
founded some months ago with a membership of 80. The President is Dr. F. C. 
Newcombe ; -Vice-President, Dr. C. Montague Cooke. 

2S0. France : A Permanent Committee for Milk Testing. — This 
Committee has been established by the Societe nationale d* encouragement 
d ragvicuUure and is formed by a combination of the Testing associations 
already in existence. The object of the Committee is to encourage the diffu- 
sion of the testing system, and to keep the associations thus combined in- 
formed of all that has been done in the matter and of all results obtained with 
a view to the establishment of' further testing work. At the end of 1925, 
the Committee had extended its work to 13 breeds of cattle and 16 associa- 
tions were formed for testing of the Norman breeds and 1 5 for the Flemish 
breed, whether exclusively, or at the 'same time as other breeds. (La Vie 
Agricole et Rtwale, Yeox 14, vol. XXVII, No. 49, Paris, 1925). 

281. Prance : Chambers of Agriculture in the French Establish- 
ments in India. — By a Decree of January ' last, throughout these Esta- 
blishments, the Governor has authorised the institution of Chambers of Agri- 
culture for tile protection , of the agricultural interests of the Region. It 
is more particularly tlieir duty to supply all information to ' the Government 
on the agricultural questions relating to their area, and to give their views 
as requested ; to transmit to the authorities all resolutions which they may 
pass on any question of agricultural interest ; and to carry out any departmen- 
tal work that may be entrusted to them. These Chambers of Agriculture 
may be empowered to set up. to administer and to assist witli funds within 
their respective areas, establisliments, institutions and services of agricul- ' 
tural value and also any rural undertakings of a collective character. In 
the event of these undertakings having value both from the agricultural 
and commercial standpoint, grants may be made to them from the Chambers ^ 
of Agriculture nnd the Chambers of Commerce, conjointly. (Journal Ofp- 
ciel, 26 January 1926}. ' 

282. Great ■ Britain ; The Intelligence Department of the Mi- 
nistry of Agriculture and Fisheries. ' — A report on the. work of the 
Intelligence Department of the Ministry for the three years 1921-24 has been 
published. It includes the work of agricultural instruction and experimentai 
enquiries with relation to the production of milk, poultry keeping, horticul- 
ture and live stock .improvement. This publication continues the similar 
report for the two years 1919-21 wMch contained a general account of the 

16 ' — - Ag/,. 'ingr ■ , ' , ' 



.482 


CURRENT NOTICES 


policy adopted Iby the liinistry in agricultural research and education dur- 
ing the period immediately after the War. 

The work of the Intelligence Department falls naturally into three main 
divisions: I. Research; 2. Advisory; 3. Education. 

The Research Institutes and Stations of w-hich there are 19 altogether 
are grouped according to the subject of their investigation and are when 
possible affiliated to a University. 

Five of these Institutes deal with 'soil and cereal and forage crops, five 
with horticulture, four with animal pathology, three with animal husbandry, 
one with agricultural economics and one with agricultural engineering. The 
Institute of Agricultural Engineering is attached to the School of Rural 
Economy at Oxford. A new Institute of Animal Pathology has been found- 
ed at Cambridge. Advice on agricultural questions is usually given through 
the medium of the County Agricultuml Organiser and his staff who are in 
direct contact with the farmer. This staff gives advice on matters of every 
day routine ; they are so to speak the general practitioners for agricultural 
ills. , When however they cannot prescribe the treatment themselves they 
can call in the specialist officers at the agricultural colleges. These Advi- 
sory Officers are placed at the centres known as Advisory Centres, generally 
a University or Agricultural College or a similar institution. The area of 
administration of these bodies consists of a fixed number of counties which 
constitute a Provincial area. 

The Advisory Officers in Chemistr3% Entomology, M3’-cology, Agricul- 
tural Economics, Bacteriology and Veterinary Science thus form a link be- 
tween the county staffs and the general bodr^ of research workers. 

Agricultural instruction falls naturally into tw^o main branches : Higher 
Instruction given at the Departments of Agriculture of the Universities, and 
at the xlgricultural Colleges, and proffiding a two or three year course leading 
up to a degree or diploma ; Lou}ev Instruction provided by the local autho- 
rities and consisting of yearh’ courses or lectures on special subjects held at 
the Farm Institutes. Experimental work and demonstrations are also or- 
ganised as well as shows and competitions. 

These organisations are thus linked with each other b^/ higher councils 
or committees such as the Research Council which includes all the Direc- 
tors of the Research 'Institute, the Animal Diseases Research Committee, 
the Committee of Advisory Economists. These bodies carry out a v^ork of 
co-ordination efiected jpartly^ by the periodical meeting of the Advisory. Of- 
ficers as well as in Provincial Conferences between the specialist Advisors of 
a given Advisory Centre and the County Organisers of the Counties belong- 
ing to a certain province and Advisor3^ Centre. In addition a Conference 
, of Organisers may also be held at a Research Institute. 

The llinistrv' of Agriculture has the supreme control of all the organis- 
ations described. 

The report is evidence of the great development of the organisation dur- 
ing the tliree 3'ears under consideration, a development due largely to the 
large grant made for the purpose. (Report on the Work of the Intelligence 
Department of the Ministry for the three years 192'! -24. H. M. Stationery 
Office, 163 pp. Price 3/-). 
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283. Great Britain: Report of the Fertilisers and Feeding Stuffs 
AdTisory Committee. — This Committee which was formed by the Min- 
istry of Agriculture and Fisheries in December 1924 has drawn up a detail- 
ed report on the following questions into which enquiry has been made : 

(a) designation of the fertilisers and feeding stuffs to which are ap- 
plicable all the legislative measures proposed on the basis of the report of 
the Ministerial Committee on the Fertilisers and Feeding Stuffs Act of 1906 ; 
and designations of the fertilisers and feeding stuffs to which on the other 
hand are applicable only the chdl provisions of the same Law ; 

(b) the definition of all the substances or classes of substances under 
consideration ; 

{c) note on the constituents which must be shown in the invoices 
and trading descriptions as present or not present in these substances ; 

(d) designation of those substances which are to be considered as 
either worthless or deleterious, as fertilisers of feeding stuffs. 

The Committee could in addition fix the terms to be employed in the 
trade descriptions and invoices of the substances in question. (Report of 
the Fertilisers and Feeding Stuffs Advisory Committee. H. M. Stationery 
Office 36, PP. London. Price gd). 

284. Great Britain: Veterinary Inspection of 1924 . — The Chief Ve- 
terinary Officer of the IS^Iiiiistry, Sir Stewart STOCKH^iAN has issued a report 
on the work carried out imder the Diseases of Animals Acts. One of the 
princip>al headings of this report relates to Foot and Month Disease and an- 
other chapter to the Supply of Meat by means of the imports of store cattle 
mainly from Canada, the United States and South Africa. Mention is also 
made of the transit of stock from Ireland, the import of animals for exhibition 
and other exceptional purposes and the export of horses to the continent. 
The work carried on at the ports by the Port Veterinary Officers is de- 
scribed. The report is to be obtained from H, M, Stationer}^ Office, Adastral 
House, London, W. C. 2, price is. 6d. {The Journal of the Ministry of Agri- 
cidUvre, vol. XXXII, Xo. 9, London, 1925). 

285. Tripolitania : Agricultural and Meteorological Services. — 

decrees of Jiuie 1925, the Government of this Colony has issued regula- 
tions for the : Agricultural Propaganda Office, Travelling Agricultural Pro- 
fessorships, the Experimental Station of Sidi Mesri and 'the Meteorological 
Services. The Agricultural Propaganda Office acts principal^ as advisor' 
to the Colonial Government, controls plant diseases and stock-breeding, 
affords technical assistance to the agriculturists and stock-breeders of that 
region. The objects of the Experimental Station of Sidi Mesri are : a) the 
study of agricultural and economic conditions of the Colon}^ in relation to 
its agricultural development ; h) the study, through experiments and tests, 
of the crops best suited to these conditions; c) tlie study and ax3plication 
of -the best metliods of cultivation ; d) the selection and im|)rovenaeiit of ra- 
ces and varieties of plants and animals, in the strictly agricultural sense as 
well as ill the zootechnical, suited to the climate and local resources ; e) the 
carrying out of economic-agricultural experiments. The Meteorological 
Station is responsible for the daily reports of the meteorological and geo- 
physical observations by the Tripoli Central Observatory, and for receiving 
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and collating in special publications, all meteorological data from tbe va- 
rious Stations in Tripolitania, Cyrenaica and the Central Mediterranean 
It assists also the observers in the territory when such assistance is needed. 
{BoUettino dHnfonnazioni economiche, Minister o delU Colonic, Year XIII, No. 4^ 
Rome, 1925). 

286. Japan: The Japanese Association for the Advancement of 
Science was founded in April 1925 and held its first meeting at Tokio. 
Br.IvOZAi, President of the Tokyo Impefial University, acted as Chairman. 
The second meeting will take place at K3mto. {Science, Vol. TXJII, 
No. 1619, 1925). 

Congresses and Conferences, 

287. Italy: International Conference on Emigration and Immigra- 
tion. Rome, 15-31 May 1924 , 

288. Xllth International Congress of Agriculture, Warsaw, 21 - 
24 June, 1925 . — Following on the information given in the last number 
of the Review regarding the resolutions passed at this Congress on Agricul- 
tural ' Instruction and Plant Production, and taking into consideration the 
fact that on the subject of phytopathological organisation and on epizootic 
diseases the conclusion which accompanied the separate reports (v. C%tr- 
rent Notices AY. 3, 1925, 0/ this Review) have been accepted as final resolutions, 
hereunder follow the ' resolutions passed on Agricultural Experiments, Zootech- 
nical Experiments, and on Seed Testing. 

Agficultural E^zperiments. — As nnmerons questions of a practical and 
theoretical character concerning varieties of improved plants, cannot be re- 
solved except by collective experiments over long periods, the Congress in- 
vites the International Union of Growers of Selected Seed : a) to submit to the 
forthcoming Congress a draft of rules whereby it will be possible to compare 
and make use of the results of the experiments under discussion and those 
obtained in successive y^ears in the various countries; &) to publish periodi- 
cally ill theix own organ or in Hho: International Review of the Science and Prac^ 
tice of Agriculture issued by the International Institute of Agriculture, Rome, 
all reports of general interest. 

Given the importance of a rapid and economical solution of the niinierous 
agricultural problems, the Congress invites the organs of the Agricultural 
Research Institutions of all, countries to found an International Orgaiiisa- 
tion having for its objects : a) the standardisation of methods of research ; 
h) the supply to its members of all information regarding the research under 
study, or in course of preparation ; c) assignment to its members „of specified 
research work ; d) formation of a Drafting Committee which should publish 
all conclusions of general interest derived from the publications of different 
countries ; e) the support of this International Organisation by the national 
Organisations already existing. 

Lastly, for the study of soil science questions, the Congress is, of the opi- 
nion that special international conferences should be held; and appoints,, 
me'anwhile, 'a Provisory Committee ■composed of Messrs. JeainBK {president), 
CaSSADO, be IA ■FuEH'IE, ,DonPH-PE^KRSEN, JoUKNEE, KoSINSKY, RoY, 
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SiSSESTi until suck time as official memkets shall be appointed by tlie Go- 
vernments or interested Institutions. 

Zootechnical Experiments. — Given the necessity for zooteclinical researches, 
the Congress has drawn the attention of Agriculturists to the advantages 
of : (i) the establishment of Zootechnical Research Institutes independent of 
Pligher Agricultural or Veterinary Schools, having at their disposal land 
with stock of diirerent breeds and varieties, and of an economic value ; 
(2) tlie organisation of practical experiments, to be carried out under the di- 
rection of Zootechnical Research Institutes, on land belonging to the Agri- 
cultural and A'eteriiiary Schools or Scientific Institutes, or even to private 
individuals who have the necessary staff and materials ; (3) the consider- 
ation of the establishment of an International Institute of Zootechnical Re- 
search. For the realisation of this programme, the Congress has, meanwhile, 
appointed a Provisional Coromittee composed of Messrs. CasSADO DE lA 
Fuentb, Adaisietz, Arenanbe, Costantinesco, Dechambiie, Fvart, Moc- 
ZARSia, V. Wendt, until such time as official members shall be appointed 
by the Governments or interested Institutions. 

Control of Seed Testing. — The Congress has made the following recom- 
mendations : (i) to give a permanent character to the technical control of 
the work executed by the Seed Testing Stations and to facilitate the train- 
ing of the experts ; (2) to publish every year a list of the Stations which have 
given results that may serve as a guide to international trade. 

The Congress has further drawn the attention of public bodies of the 
various comitries interested in the seed export trade, to the necessity of 
giving their support to the International Seed Testing Association and of 
giving the highest consideration to its proposals for the regulation of tech- 
nical and commercial vSeed ■ testing. 

289. Belgium : Internatioiial Congress of Scientific Organisation, 
of Labour. Brussels, 14-16 October 1925 . — On this Congress, held un- 
der the auspices of the Belgian Government, a considerable volume has 
already appeared comprising the reports presented at the Congress. The 
publication is divided in sections : General problems of organisation ; Organ- 
isation of production ; Determination of cost price ; Sale organisation ; 
Organisation of Offices ; Application of the organisation to Administrative 
Public Services ; Application of organisation to Agriculture. For further 
information on the Congress apply : Secretariat General, Rue Montagm de 
rOfatoire, 8, Bruxelles, Belgique. (Congres International de rOrganisation 
Scientifique du Travail, pp. 317, large 4, HI., diag, Brussels, 1925). 

290. Bast ' Africa ; International Agricultural Conference. Nai- 
robi, Kenya, end of January 1926. —r Invitations to tiiis Conference which 
was arranged by 'the Government of Kenya were sent to the Governments 
of Tanganyika, Uganda, Sudan, Zanzibar, the Seychelles, Mauritius, Nyas- 
saland, the Union of South^ Africa, Rhodesia, Mozambique, Belgian Congo, 
and Italian Somalia. The programme of 'work is in ten sections: Agri- 
cultural Production ; Improvement ' of production ; Fxperimeiitai work in 
agriculture ; Sale of produce ; Classification of products ; Agricultural Le- 
gislation ; Stock breeding, ; ' Agricultural census and crop valuation ; Agri- 
cultural instruction ; Organisation of' Agricultural Bureaus. 
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On tlie occasion of tlie Conference an agricultural show was held at Na~ 
kuro. It is hoped that further similar conferences will be held periodically, 
every three or five j^ears, difierent colonies being chosen in turn for the meet- 
ings. So as to facilitate the work of preparation the head of the Agricultural 
Department or Bureau in the territory in which the meeting is to be held, 
wiii assume the office of president and his Government will provide for all 
the expenses of the visit of the various delegates. 

291. United States : I¥t!i Internatioiiai Congress of Botanical 
Sciences. Ithaca, N, Y., 16-26 August 1926, — This Congress will comprise 
Sections on : Agronomy (secretary : C. H, Mykrs, Cornell University, Ithaca, 
N. Y.) ; Bacteriology (secretarj^ : J. W. Sherman, Cornell University, Ithaca, 
N. Y.) ; Cytology (secretar^^ : U* W. Sharp, Cornell University, Ithaca, N. Y,) ; 
Morphology, h^^stology and paleobotany: (secretary; D. S. Johnson, Johns 
Hopkins Universit3% Baltimore) ;Kcolog>’' (secretary: H. L. ShanT, Bu- 
reau of Plant Industry, Washington, D. C.) ; Sylviculture (secretary : R. S. 
Hosi^ier, Cornell University, Ithaca, N. Y.) ; Genetics (secretary.: C. Ae- 
EEN, University of Wisconsin, Madison, "Wis.) ; Horticulture (secretat}^: A. J. 
Heinicke, Cornell University, Ithaca, N. Y.) ; Physiology (secretary : O. F. 
Curtis, Cornell University, Ithaca, N. Y.) ; Pathology (secretary : Donaeb 
Reddick, Cornell University, Ithaca, N. Y.) ; Botanical pharmaceutics (se- 
cretary ; H. W. Youngken,' Massachusetts, College of Pharmacy, Boston) ; 
Taxonomy (secretary: K. M. WieGAND, Cornell University, Ithaca, N. Y.) ; 
Mycology (secretary: H. M, Fitzpatrick, Cornell University, Ithaca, N. Y.). 

Although the Congress does not provide for a special Section^ to deal 
with special questions such as '‘rules for nomenclature”, the Organising Com- 
mittee has taken necessary measures in order that each section may be able 
to discuss similar argiunents of iiitemational interest. 

All communications and informations hi regard to each section should 
be addressed to the secretary’ ; those dealing with exhibitions and general 
to I/- W. Sharp, Secretary Programme Committee of the International Con- 
gress of Plant Sciences, Stone Hall, Cornell University, N. Y. ; those regard- 
ing excursions, collective trips, transportation, etc., to H. H. Whetzke, (ad- 
dress as above), and those relating to the Congress in general to B. D. DUG- 
GAR, Missouri, Botanical Gardens, St. Fouls, Mo. 

292. United States : International Conference of Horticulture. 
New York City, 9-16 August 1926 . — It is being organised by the Hor- 
ticultural Societ}^ of New York. The following subjects will be discussed : 
steriht}^ of fruit in relation to seed production ; fruitcultiire and seed produc- 
tion under the horticuitural and agricultural aspects ; botanical and gene- 
ral aspects of sterility and ferthit^v 

293. Pan-Pacific Scientific Congress. Tokyo, 27 October-9 No- 
vember 1926. 

294. First ' International Gold Congress. Rome, autumn 1927, 

295. Pan-Pacific Medical Conferences, — Dr. iGxi Mori, delegate 
.of the Pan-Pacific Union and executive secretary of the YI Meeting of the 

Pat East Association of Tropical Medicine, held few months ago in Tokio, 
gave formal promise that the Association, on being invited to a Meeting ' to 
be held in India in 1927, would hold another meeting in 1929 in PIonoMu, 
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Hawaii. Dr. G. B. Cooper, ex president of the Sanitarj^ Office of the Ha- 
waii Territory, and delegate of the Hawaii Government to the Tokio Confe- 
rence, as well as special delegate of the Pan-Pacific Union, gave also assurance 
that after the India Conference 1927, the Union and the Association above 
mentioned Avonld hold their meetings on Hawaiian territory. 

296. The IVti> Intemationai Conference of Entomology, 1928 wiH 
probably be held in Honolulu, Hawaii. Preceding Conferences were held in 
Brussels (1909), Oxford {igrz), Zurich (1925). That arranged for Vienna 
(1915) was not held. The Pan-Pacific Union has appointed a committee of 
entomologists, which will become permanent should the Conference be held 
in Honolulu. 

297. Proposal for a Conference to be held on Polynesian Races 
has been made by vSir Joseph PI. Carruthers in the Bulletin of the Pan- 
Pacific Union, no. 72 (Honolulu, 1926). 

298. Spain : National Conference on Sericulture* Madrid, May 
1926 . — Organised by the Council of National Economy, Mioistr}^ of Agri- 
culture {Fomenio) and Labour. Programme : (i) Cause of decadence of 
sericulture in Spain. Present situation. Necessity of rebuilding national 
silk industry. (2) General campaign for the progress of Spanish sericul- 
ture : a) distribution of knowledge on silkworm culture, h) installation of 
silkworm frames, c) planting of mulberry trees, d) utilisation of existing mul- 
berry trees, e) rearing of the silkworm, /) installations for the vSuffocation 
of cocoons, h) national production of selected silkworm seeds, i) national 
production of chirurgical silk, j) advisability of furthering silk spinning in 
Spain. (3) Spanish legislation and national sericulture. Examination 
of the present legislation and improvement of seric activities. (4) Protec- 
tion of the silk indiistiy and revision of present legislative measures. {5) Crea- 
tion of a Higher Central Body to co-ordinate and control legislative measures 
on sericulture. 

299. United States : Meeting of the American Association for 
the Advancement of Science. Kansas City, 28 December 1925 to 
2 January 1926 . — A 'special number of Science (voi. LXIII, No. 1622, 
1926) contains the report of this meeting drawn by the Peiinaneiit Secretary 
of the American Association for the Advancement on Science. As regards 
the agricultural sciences, the American Society for Plorticultriral Science 
presented eighty three communications and the American Phytopathological 
Society presented sixty three, including nineteen on diseases of cereals, ten on 
the pests of packing fruit, eleven on vegetable pests, six on virus diseases, 
nine on diseUvSe resistance and eight on miscellaneous subjects. Joint ses- 
sions were held of the American Pliyto-Pathological Societ}^ and the Po- 
tato Association of America, also with the xAmerican Association of Econo- 
mic Entomology. At tlie session of seed testing which was held by the 01- 
fficiai seed analysts a large part of the discussions was devoted to the methods 
of making genninatioii tests and the genetics section was entirely occupied 
with the contribution' of genetics to practical plant and animal breeding. 

300. United States ; Fifth Congress of the^ Intemationai Union 
for Control of Tuberculosis. Washington, 30 September - 2 October 
1926 . 
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' 301. France : Congress on Stock Feeding, Paris, end of October 
1925« — This Congress was organised by the Societe nationals d’ encouragement 
d r agriculture. General questions relating to stock feeding were handled by 
A. Leroy, chief of the Animal husbandry work at the Institut agronomiq-ue. 
He gave a short review of the publications on the subject ' which appeared 
in France. A number of reports were read on the new theories of feeding, 
on forage feeds for milch cows and butchers’ beasts and on the silage of green 
forage. Nine monographs v?ere also submitted by different directors of the 
agricultural services on feeding of milch cows as carried out in their respec- 
tive departments. 

302. France : Congress of the Ligne gfeerale pour I’amenagement 

et rutilisation des eaux. Grenoble- Lyons, 16-22 July, 1925. — The 
previous Congress of this League had been held at Lille in 1924. Among 
the reports made to the 1925 Congress which are of interest in comiection 
with the subjects treated in tliis Review be mentioned the following : — 
Bng. Saitvankt : Water requirements for rural populations ; — Bng. : 

Syndicates of Conmniiies for the supply of drinking water ; — Bng. i>E Pam- 
PEi^ONNE : Water requirements for irrigation in the sout heastern region ; - — 
Bng. BxperT : ‘Utilisation of water for agricultural purposes by means of 
evenly distributed irrigation. Other reports of an agricultural bearing were 
of a more or less local character. For information apply to the Headquar- 
ters of the League: 4, Carrefour de I’Odeon, Paris (6). 

303. France : French Congress on Birth Rate Problems. Cler- 
mont-Ferrand, 24-27 September, 1925 . — Five Sections: Legislation; 
Bconomy and Vocational Policy ; Statistics and Propaganda ; Morals and 
Instruction; Hygiene of the Dwelling House. 

304. Great Britain: Congress on the Production of Vegetable 
Oils, London. — The usual annual Congress of the International Associa- 
tion of Seed Crushers took place in London in 1925 the Austrian and Ger- 
man delegates being present for the first time since the War. Italy was re- 
presented by Dr. Boeis, Signor Di hAuSTo, Dr. IMaranzana, Dr. PaeEAVI- 
CiNO. As is well known the main object of these. Congresses is to effect a 
gradual improvement, in accordance with the shippers, of the methods of In- 
ternational Commerce with oil seeds and oils. One of the characteristic fea- 
tures of this year’s Congress was the tendency which was more and more 
evident to bring into consideration both the oil content, and the quality of 
the oil obtained from the various seeds as points to be vSiibmitted to 
arbitration. In this way it was resolved that an analysis of the content 
in oil in any arbitration relating to the quality of seeds must always 
be arranged for when requested by one of the arbitrators ; that enquiries 
should be made, with a view to introducing into contracts for dry decorticat- 
ed ground nuts a guarantee clause safeguarding the purchaser as to the max- 
imum quantity of fatty acids : the question will be later carefully .consider- 
ed whether it is preferable for samples of the oil seeds to be preserved in milk' 
or in glass. 

305. ' Italy : Congress on Agricultural Experiment, Rome,, 19-211 
March 1926. — This Congress was held tmder the, patronage of the Minister 
of National Bconomy, His Bxcellency BEnbuz^zo. Dr. G. Borghesani ■ was 
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present in the capacity of Observer for the International Institute of Agri- 
culture. Following communications were made : Prof. Luigi Savas^ano, 
Proposal for an official publication, Reviews of Italian agricultural enqui- 
ries '' {Sunii degli siitdi agmri iialiani) ; Prof. KovKi,l,0 ISTovEni^i, Problems 
of Rice cultivation ; Prof. Ugo Brizi, Losses to agriculture produced by 
industrial establishments ; Prof. Girolamo Moi^on, The index of separation 
of the seeds In the table grape ; Prof. Giovanni MarTei,!.!, Result of cer- 
tain experiments in control of crop pests; Prof. Francesco Scurxi, i. Po- 
sition of Fruit growing in Italy. 2. The problem of Fruit preservation ; Prof. 
BarIoeo i\LijMONE, I. Co-ordination of the action of Agricultural Exper- 
iment Stations with that of the local agricultural lectureships in respect of 
the experiment and practical demonstrations. 2. Practical value of certain 
methods of stock feeding ; Prof. Giovanni Sani, Keiv ideas in manufacture 
of oils ; Prof, Antonio IVIarozzi, Agricultural experiment of the industrial 
and technical type; Prof. Antonio Zappi RecordaTi, Main problems of bee- 
keeping and the contribution of scientific experiments Prof. Corrado Lu- 
j^'iiA, Some questions relating to Phosphatic fertilisers in connection with 
experiment; Prof. Girotaaio Azzi, i. Development on enquiries and re- 
search in the sphere of Agricultural Ecology. 2. Agricultural Ecology in 
relation to genetics as applied to agriculture Prof. Gioacchino BE Angeeis 
d’OssaT, Contribution to the study of agricultural land. Reports: Prof. 
Vittorio Pegeion, Agricultural experiment and the measures of the Fascist 
Government; Prof. Angeeo S^Ienozzi, i. Necessity for soil analysis. 2. Po- 
sition of Research in regard to “stimulation”' for plant -development; Prof. 
Nazareno Straj^ipeeei, 'Reasons for and method of research into new va- 
rieties of wheat by means of hybridisation, adopted at the Royal Experiment 
Station for Wheat Growing at Rieti ; Prof. Fieippo Sievestri: i. Modem 
methods of control of plant parasites. 2. Control of certain kinds of 
pests of the citrus fruits ; Prof. Ottavio Munerati, Methods in experimental 
work ; Prof. Emanueee Be Cieeis, Report on the Experimental Institutes 
established for the “ battaglia del grano ” in Southern Italy and in the Is- 
lands ; Prof. Lioneeeo Petri, Experimental work in plant pathology ; 
Prof. Giacomo Rossi, i. Need for collaboration for the scientific study of 
agricultural problems. 2. Preliminary notes on methods of bacteriological 
research in the examination of agricultural land ; Prof. AeESSANBRO Mar- 
TEEElr On the direct use of ground phosphorites and leucites ; Prof. Gae- 
tano BriGanti, Problems 'of horticulture etc. in Southern Italy ; Prof, 
Giuseppe Tommasi, Activities and requirements of the agricultural 
stations. 

306. Italy : , Ilnd Congress of the National Irrigation Federation* 
Bari, 14-16 April, 1926 , — The Congress discussed questions on agricultural 
credit, irrigation and land transformation. Amongst the places of interest 
visited by the. Members of the Congress were : the Experimental Irrigation 
Fields belonging to ihe “ Acqvtedotto PugUese ” at Foggia. For information 
apply to '"'Sede Centrale della Federazione NazionaU delU irrigazioni iVll- 
lano, 31, Via Moiiforte: Roma, 73, Piazza, SS. Apostoli. 

307. Italy : V National Congress of Labour Medicine* Genoa, 
12-15 October 1926 . " 
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308 . Italy : Ilnd National Congress of Pure and Applied Ghe- 
mistry« Palernio? 23 May-2 June 1926 . — Coincides with the centenary 
celebrations of the birth of Staniseao Cannizzaro. 

Exhihiiions, Fairs, Competitions. 

309 . Beigiuixi ; Centenary ExMbition,- Brussels, 1930. 

310 . Beigium : International Exhibition. Brussels, 1928. 

31 1 . Italy : International Exhibition. Milan, 1928. 

312 . Poland: International Exhibition. Warsaw, 1928. 

313 . France ; Vlltb International Exhibition of rubber and other 
tropical products. Paris, 21 January - 6 February 1927, — Organised 
by the Committee of International Rubber Exhibitions, under the honorary 
Presidency of hord Cowin and of the ex director of the Imperial London 
Institute, Sir Wyndhem Dunston, and the presidency of H. Grevitee MonT- 
G03VIERY, will be held at the Grand Palais and will be the First Internation- 
al Exliibition of tropical and sub-tropical agriculture. Adherence has been 
received from : the Rubber Growers' Association ; Governments of Ceylon, 
of the Malay States, the Dutch Indies, the Gold Coast, Nigeria, Belgian 
Congo, Brazil, Coliunbia, etc. The Exhibition is under the auspices of 
the French jMinistry of Colonies, Foreign Affairs, Commerce and Industry, 
and the Under-Secretary for technical instruction. 

During the Exhibition, under the presidenc}^ of Prof. Em. PerroT Phar- 
maceutical Chair, Paris, and Sir Wyndhem Dunstan, International Confe- 
rences on tropical agriculture will be held, following the lines traced at the 
preceding Exhibitions in London and Brussels. An International Con- 
gress for the scientific and technical study of the various branches of tro- 
pical agriculture is under project. For information apply to the Aclminis- 
tmtion of International Exhibitions , 43 , Essex Street Strand, London, IF. C. 2 . 

314 . France : Llllrd Internationa! ExMbition of Aviculture* 
Paris, 10-15 February 1926. — - Organised b^’’ the Sociiti Cenirale d'Avi- 
culture de France at the Exhibition Park of the City of Paris (Gates of Ver- 
sailles). 

315 . Austria: International Fair. Vienna, 7-13 March 1926. 

316 . Italy: Internationa! Building ExMbition. Turin, May- June 
1926. 

317 . Italy: Internationai Competition in macMnery for transplant- 
ing rice and other cereals. Vercelli, April- June 1926. — Tins Com- 
petition has ' been set by the Royal Experiment Station of Rice culture 
of Vercelli, under the auspices of the Ministry of National Economy and 
of the Experimental Institute of Agricultural Mechanics. Preference was 
given not only to machines executing the operations of transplanting as 
much as possible by automatic means, but also to machines which could 
be used for the transplanting of other cereals, specially wheat. Experiments 
were to be of two kinds : preliminary (working of the machines when still 011 
dry ground, etc., taking apart of the machines, resistance of the various parts 
and working resistance) on rice fields of 'the Vercelli province, on grounds 
of medium grade of dampness employing plants of the Original Chinese 
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variety or similar varieties, with normal development ( 40-50 days after sow- 
ing) and even on grounds of different degrees of dampness or with other va- 
riety of rice or with plants with different grades of dvelopment* To these 
were to follow laboratory experiments to control the functioning of the ma- 
chines under the most varied conditions, and trials on other plots, of 
machines to be used also for the transplanting of other cereals. 

318 . Italy ; Internationai Competition of Viticnltiirai MacM- 
nery^ Barletta* — • This Competition is set by the Cantina Sperimentale- 
of B arietta and deals with : A) Mechanical appliances, either by direct trac- 
tion or funicular suitable to the execution of : (i) deep ground work for the 
planting of vineyards ; ( 2 ) work of medium depth or superficial for ditches ; 
B) special ploughs, harrows, and cultivators either by mechanical or animal 
traction ; C) appliances for the spraying of insecticide and fungicide 
substances either by mechanical or animal traction. For particulars : Di- 
fectO'Y of the Cantina Sperimentale, Barletta, Italy, 

319 . Italy : International Sample Fair, Padua, 5-20 Jiine, 1926. 

320 . France : International and Colonial Sample Fair, Bordeaux, 
June, 1926- 

321 . United States : World Fair, FMladeipMa, 14 June- 1 Sep- 
tember 1926- 

322 . Germany : Agricultural Fair, Cologne, July 1926. 

323 . Italy : Internationai Exhibition Fair, Flume, 1-30 August 
1926. 

324 . Danzig : Fourth International Exhibition, August 1926. 

325 . Italy : Fifth International Roadmaking Exhibition, Milan, 
September 1926. 

326 . Switzerland : Ninth Internationai Agricultural Exhibition, 
Geneva, September 1926. 

327 . Germany ; Dog Show, Berlin, 22-23 February 1926. — The 
German Shepherds* Dog Union {Dcutschev SchdferJmnd-Verhand) organised 
this exhibition •which was planned to include a number of breeds of ordinary 
dogs as well as breeds specialised for various kinds of uses, life-saving breeds, 
large 'watcli-dogs, messenger dogs, etc. A number of exliibits of various 
breeds were made by the Berliner Himde-Rcnn-Cl'db, 

For information apply to : Deutscher SchdfcvJmnd-Verband, Sckretariai: 
Berlin-Wilmersdorf, Zdhrmger Strasse, 26 . 

328 . Germany : Photographs illustrative of Scientilic Stock 
Breeding shown at the XXI th Traveiling Exhibition of the Gemian 
Agricultural Society. Stuttgart, 18-25 June 1925. — At this exhibition 
to wMch reference has already been made in an earlier number of tills Re- 
•view (October-December 1925 ), the Deutsche Laridioiftsckaits-Gesellschaft 
resumed the zootechiiical photographic exhibits. Before the war the Prus- 
sian' Ministry for Agriculture, State , hands and Forests offered as prizes for 
agricultural and stock-breeding ■ exliibits from the different States of Ger- 
man^^ the photographs and phototypes of this Exhibition. These are ac- 
curate repicductions showing the progress which is being made in Germany 
in the breeding of animals of value to agriculture. The reproductions also 
are well adapted for instructional purposes. To every photograph is at- 
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taclied a note of tlie species of the animal, breed, ancestry, measiiresnentSj 
weight, etc. For information apply : Deutsche LandwirtsckaffsGesellschaft, 
Berlin 5. IF. ii, Dessmier Strasse 14. Orders also taken. 

329. Germaiiy s XVIth General Exhibition of Aviciiltnre. Dresden^ 
15-17 January 1926. 

330. Germany : Agricultural Week. Halle on Saale^ 19-22 Jan- 
uary 1926. 

331. Germany : Bavarian Agricultural Week. Miuiicli^ 25-27 
January 1926. 

332. Germany : Saxon Agricultural Week. Dresden, 25»29 Jan- 
uary 1926. 

333. Germany : Exhibition of Poultry and Rabbit Breeding. 
Greifenberg, 14-16 February 1926. 

334. Germany ; Tectinical Exhibition of Lighting, Heating and 
Gold. Konigsberg, 14-21 February 1926. 

335. Germany : Great Tobacco Fair. Berlin, March 1926. 

336. Germany : Golonlal Fair. Berlin, 14-16 April 1926, 

337. Germany : Fair and Exhibition of Hygiene, Berlin, late 
April. 

338. Germany ; Horticultural Exhibitton. Dresden, May-Sep- 
tember 1926. 

339. Germany : Great Sanitary Exhibition. DiisseMorf, May- 
October 1926. 

340. Germany ; Slaughter Stock. Exhibition Berlin, 11- 13 May 1926. 

341. Germany: Agricultural Exhibition. Lubeck, 15-16 May 1926. 

342. Spain : ¥tii National Competition of Animal Husbandry, 
Aviculture, Agricultural Machinery and material for rural instruction. 
Madrid, 14-23 May 1926. — Organised by the General Association of Stock 
Breeders of Spain. 

343. France : Llind Avicultural Competition. Paris, 7-11 No- 
vember' 1926, — Organised by the Sociite CentraU d' Aviculture de France 
at the Jardin d'AcclimMation, 

344. Algeria : Wheat Competition and Exhibition. Algiers, Oc- 
tober 1925. — Organised hj the Chamber of Agriculture of Algiers, Oran 
and Costantine. For particulars : M, le Com^nissaire Giniml de V Exposi- 
tion de bids. Institut Agricole d'Algerie. 

345. Tunis : Exhibition of Hygiene. Tunis, 2-5 Apr! 1926. — 
Held on the occasion of a Medical Congress. 

346. Ireland : Agricultural Exhibition. Dublin, Spring 1926. 

347. Italy : National Chrysanthemum Show. Trent, November 

1925. 

348. Italy : Zootechnical Competition at the Milan Fair. Apiil 

1926. — Sho'w of milking and reproduction stock: 12-14 April; Livestock 
show ' (international competition of fattened livestock) : 16-18 April ; show of 
pigs, 'Sheep and' goats : 12-18' April; Dog show, poultry, pigeon and rabbit 
show : 20-22 April ; Horse show, forming part of ' the International Com- 
petition organised 'by the Societd lialianadel Cavallo Belga and the Shoeing 
Competition : 23-25 April. On 17-18 April Field trials were held for Conti- 
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nental Dogs, registered at tlie K. C. J. and L I. R. ; on 26-27 Horse 

Races were rim. 

349. Italy : Sicilian plough Gompetition. Caltanissetta. — Under 
the auspices of the hliriistry of National Economy and the Pennaneiit 
Wheat Committee, this Competition was set by the Caltaiiisetta Cham- 
ber of Commerce and Industry, together with the ProYincial Commission 
for Wheat Propaganda and other Public Bodies of that region, for a plough 
or machine answering to the peculiar condition of the soil, climate and trac- 
tion means existing on most landed properties in Sicily This competi- 
tion (entries closed on 31 May) is being held on the occasion of the First 
Regional Wheatculture Show which will open in September 1926. There 
will be three prizes each for U. 35.000, U. 20.000, and U. 10.000 and small 
prizes for competitors presenting a system of harness which will utilise, in 
the best possible way, the efforts of the horses for the traction of the plough 
or the equivalent macliine. For particulars : Executive Committee for the 
Competition cjo the Chamber of Commerce, Caltanissetta, 

350. Bessarabia : ExMbition and Sample Fair. GMsinau. — The 
State agricultural and viticultural institutions exhibited a vast scientific 
material. The National School of Viticulture of Cliisinau, the Admin- 
istration of Crown properties, the Roumanian agricultural, liorticiiltural, 
forestry, piscicultnral institutes, etc., were well represented. The Union of 
WTieat Growers of Czeco-Slovakia has exhibited a collection of selected 
wheats. Firms from Poland and Czeco-Slovakia contributed largely to 
make the products of their industries well known. France also had con- 
siderable exhibits. 

351. Japan i Ilnd Exhibition of Chemical Industries. Tokio, 
19 March - 17 May 1926 . 

352. Russia j Exhibition of Technical Innovatioiis. Moscow, 15 
February - 15 April 1926 . 

353. Georgia : Agricultural ExMbition. Tiflis, 15 April -1 June 
1926 . 

354. Switzerland : ExMbition and Slaughter stock Competition. 
Langenthai, 29-39 March 1926 . 

Development of AgricuUnre in the different Countries, 

355 ' BrazE : Cotton Growing in the State of Sergipe. — The Pre- 
sident of the State of Sergipe, with a decree dated Stli February 1923, found- 
ed the Cotton State Department, leaving the Experimental Cotton Station 
''Miguel Calmon*" under the direction of Prof. Th. R. Day, a well known 
North-american specialist. Thus were created the Experimental Sta- 
tions of “Jose Bezerra in Dores, “ Shnoes Eopez ” in ProprM, “Pereira 
Ehna “ in Bstancia, “ Candido Rodrigues “ in Sao Paulo de Sergipe. 

On the 20th August 1923 the above Department called, the first Meet- 
ing of Cotton Growers to discuss the most , important questions. From this 
Meeting, the Department collected precious' data for the regulation' of the cot- 
ton industry, and the State Government issued the law of 21 September 1923. 
In the following year the first Cotton Fair was organised in Aracajfi' (25 Feb- 
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ruary). In 1924 all the work done by the Experiment Stations was dam- 
aged by lieavy tains, wMcb beside ’ flooding the cultivations, paralysed the 
traffic and liindered tbe efforts of the Department. This notwithstanding, 
tile results were satisfactory and the selectioned seeds obtained were above 
the necessities of the State of Sergipe. First quality cotton was exported 
to South Brazil. Seeds of the Bay's Pedigree ” variety were supplied 
to the State Growers and to the Governments of Santa Catharina and Bahia. 
(Mensagem apreseniada d Assemblea legislativa em 7 de Setembro de Jpay 
pelo Dr. Mauricio Cardoso, Presidente do Estado de Sergipe). 

356. BrazE ; Cultivation of Lncem (Alfalfa) in the State of 
Sao Paulo. — Ducem has always been largely cultivated in the 
country of Chavantes in the State of Sao Paulo. In many regions of this 
State it is grown on all farms for grazing purposes and it proves to be an ex- 
cellent feed producing fine live stock. [Dr. RoGKRio im Camargo, A Cul- 
tura de Alfalfa en Sao Paulo. Ceres, Revista de Agricultural Sao Paulo, Se- 
tenibro 1925). 

357. Brazil: Production of Tobacco. — The State of Bahia produces 
90 % of Brazilian tobacco. The crop for the season 1924-25 amomited to 
34,650,000 kilogrammes, while a production of 48 millions and a half was 
expected. Brazil' tobacco goes all over the world, except to, the United Sta- 
tes and to England. There are no large tobacco plantations, as cultivation 
by the modem systems would be very costl^^. Kor is the soil manured and 
if the tobacco is of good qiiaiit37 it is due to ,the climate. The varieties import- 
ed from Sumatra and Cuba have not given an}’' important results. Harvest 
is begun in July or August and goes on for five or six months. E^very 1000 
plants produce 150 kilogrammes of leaves. The plants are attacked more 
by insects than b}^ cryptogams ; among the insect pests are the larva of Pro- 
ioparce papims which eats the leaves. The manufactured product is attacked 
hj the coleopteroii Lasioderma serricorne and by the washerwoman ant. (0 
Agric'uUor. Publication of the School of Agriculture of EauTcts, Mnas Ge- 
raes, Year IV, No, 4, 1925). 

35S. Brazil : The Rubber Problem. — The immense forests of ‘ Ple- 
vea ’ wliich are one of the principal natural resources of Brazil, especially 
in the Amazon province, and which would, constitute a very large source 
of incoine to the Confederation, cannot be properly worked from a number 
of circumstances, including want of transport facilities, absence of a protec- 
tion polic}", etc. all of winch the Govemiiient is now anxious to remove. The 
Department for Inspection and Encouragement of Agriculture is nieaiiwhile 
issuing instructions to its inspectors in the Acre Territory, and in the Sta- 
tes of the Amazon, the Para, Maranhao, Piaiiliy, Bahia and Espirito Santo, 
with a view to their undertaking an intensive propaganda for the creation 
of new plantations, the distribution of seeds and the organisation' of expe- 
riment and demonstration plots. It would appear however that the pro- 
blem of Brazilian rubber lies in its home utilisation as a raw material, while 
waiting to secure its propier position on ' the world market. The , national 
manufacture of rubber goods ought at the present time to absorb' the pro- 
duction of the 'Amazon basin. [La Gazette du 'Bresil, No. 199. Paris, 1925). 
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359. Brazil: Syiviculture. — The writer De Aemeida Torres, of 
the Amazon province, in an article entitled “ Bre^^es notas para o BJstiidio 
Florestal do Brazil ” (Publication of the Brazil Federal Ministry of Agri- 
culture Industry and Commerce) treats the subject from the descriptive 
point of view. He prefaces the work by some historical notes on the study 
of Brazilian forests, beginning from the era of Portuguese colonisation, wliich 
he obtained from an interesting official document, dated 1S09, giving full 
detail, which is preserved in the ‘ Museo Paulista ' of Sao Paulo. 

The forest classification of the lands has not yet been properly studied 
in Brazil, although the Federal ‘ Instituto de Chimica e do Service Geolo- 
gico Mineralogico do Mmisterio da Agricoltura * by its original research 
work makes provision for the study. The distribution of the Forests is as 
follows : A. Forests of the Equatorial Zone which reach their maximum de- 
velopment in the ‘ Hylaea ' of the x^mazon region and cover some three mil- 
lion square kilometres. In the State of Para alone there are reckoned, ac- 
cording to Dr. Hitber, to be 400 kinds of timber of which the most suitable 
for building are : louros, canellas, acapu, pan roxo, sucupira, pan amarello, 
andiroba, massaranduba, taruma, etc. 

B. Forests of the iltlantic coast, from the Cape of S. Roque to the 
State of Rio Grande do Sul, where the best known timbers are the follow- 
ing : guarabu, canellas, cedros, perolas, pinheiros, jacarandas, vinhaticos, 
aloes, Goncalo Alves, etc. 

C. The forests of the interior, where there is an abundant rainfall, 
are divided according to altitude into the forests of cerradao, caatanduvas 
and faxinaes, and the principal building timbers are perobas, jeqiiitibds, 
aroeiras, cedros, massanduba, etc. 

D. The forests of the river banks, which as it were follow the varia- 
tions in the course of the streams, and form the vegetation of the greater 
part of the central area of Brazil. 

The building timbers found in these forests are ‘ aroeiras, pau de jan- 
gada, cedros angelms, louros, etc. 

3. The forests known as ‘ capoes less extensive than the last 
type, mainty produce the timbers cedros, cabreuvas, canellas, a^eita 
cavallo, etc. 

The nomenclature and the classification of the forest species of Brazil 
are to be found throughout the works of jVDLRTnjs, Eicheer, Freire x4eee- 
Mlo, xIEEXANDER Humboebt, HetbER, Geaziou, Eoeergren, Detcke, 
BiVRBOSA Robrige-ES, etc. In the last few years the Belgian-Braziliati 
Biological Mission has also been publishing leading works on forest ecology, 
among them those of Prof. J. jMASSxARi.of Brussels. At the present time there 
is an idea of founding biological stations for studies in acclimatisation, de- 
velopment and production of plants in relation to ecological factors. 

The portion of the work of Ae^ieib*a ba Torres wliich deals with fo- 
rest economy is rich in statistical data. . 

Alagoas : 265,774 hectares of forests. The most remarkable of the pro- 
ducts is the ' coco h The school ' Aprendizado Agricola ' has been established 
ill the town of Saturba at the expense of the Federal Government. 
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Amazonas : 6,273,554 liectares of forests. Rubber is the chief forest in- 
dustry. The agricultutal movement began in this State in 1916 with the 
fotHidation of the ' Club da Seringueira \ A ^ Horto florestal ’ lias been 
formed recently, 

Bahia : 1,761,353 liectares of forest. The Federal Govermneiit main- 
tains in the State the “ Aprendizado agricola da Joazeiro and a similar 
ttaiiiing school called ^ Francisco and makes a grant towards the ' Rscola 
agricola de Bahia ’ founded by the State Govermneiit. The * Horto flo- 
restal of the town of Joazeiro covers an area of 62 hectares and was in- 
stituted mainly for the purpose of establisliing vroods along the canals which 
the local government had had dug to the' north-east of the State. 

Ceavd : 1,327,994 hectares of forest. The Federal Government makes 
grants towards the 'Hscolade Agricultura Practica de Ouixada ^ and the 
‘ Bscola Agronomica de Fortaleza in both of wdiich sylviculture can be 
studied. The' ‘Horto fiorestal ’ de Quiada, founded in 1911 in the locality 
of Cedro covers an area of 48 hectares, including 23 hectares of Eucalyptus, 
Casuarina, Morus and Phoenix dactylifera, and besides maintains an agricul- 
tural school. 

Federal Area : 0,200 hectares of forest. The ‘ Sec^ao Horto horestal do 
Jardim botanico * of Rio de Janeiro, established in Heceniber 191 1, had dis- 
tributed up to 1924 nearly 9,204,925 seedlings of Bucalyptus of different 
kinds and other forest species. There are also in tliis district a number of 
woods composed of native and exotic species. 

Espirito Santo : 639,779 hectares of forest. In 1921 the State Goveni- 
ment appropriated the estates of the ‘ Societe Forestiere ^ consisting of 2,400 
square , kilonietres of primaeval forest with an immense number of species. 
The law of 23 December 1921 authorised the State Government to place 
contracts for the investigation of the forest resources of the State, 

Goyaz: 5,286,336 hectares of forest. The Federal Government makes 
a grant to the ^ Bscola Pratica de Agricultura de J atah}^ ' which is to give 
general instruction in forestry. 

Maranhdo : 1,024,696 hectares- of forest. In the region of the river Par- 
iiahyba the Orbignya speciosa Barb. Rodr. (Babassii) is very abundant and 
forms one of the chief products of the State. In the valley of the river Gu~ 
mpy there are forests of Copernicia cerifera Mart., which produces the Car- 
nauba wax. The Federal Government makes a grant to the ‘ Christine Cruz 
Aprendizado Agricola * of the town of S. Bniz. 

Matto Grosso : 3,032,964 hectares of forest. The Havea brasUiensis Mull. 
Atg., wliich is rubber produdng, grows abundantly in the forests of the boun- 
dary zone betw^eeii the Amazon and the Para provinces. The Ilex para- 
guayensis St. Hil. (the mate) grows in the South of the State. 

Minas Geraes ; 14,349,920 hectares of forest. Within the last few years 
the forest gardens of Bello Horizonte, Nova Baden, and Cataguazes have been 
made : the first of these distributed during the period, 1921-24 nearly 1,458,154 
seedlings of Eucalypt%is and of other species. It may be remarked that 
more than two million plants of Eucalyptus have been planted on six farms 
alone- 

/Pafd: 5,873,109 "hectares of forest. 'The chief industry is the ' extrac- 
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tion of rubber from the Hevea brasiliensis. The forests of Bertholletia ex~ 
ceha H. B. and K. are mainly found on the banks of the river Tocantina 
and near the Guiaiias. 

Parahyha : 442,744 hectares of forest. The ‘ Horto florestal ' of Para- 
hyba is maintained by the State Governement. 

Parana: 2,448,133 hectares of forest. The law of April, igoy set up 
a State Forestry Code. The principal forest species are the Ilex paraguayen- 
sis St. Plil. and the most important timber is the AraucaHa hrasiliensis Tamb. 
Tile ’ Bscola Agroiioniica do B^stado ' is an important institution for local work. 

Pernambuco : 721,978 hectares of forest. The State possesses the follow- 
ing institutions ; ' Bscola de Agronomia ' and the agricultural schools of 
Goiaiia and of the Benedictine Order which receive grants from the Federal 
Government : there is also the Course in agricultural science at the School 
of Bngiiieering. 

Piauhy : 6,333,637 hectares. The principal species are Copernicia ce- 
rifera Mart., which 3’'ields the Carnauba wax, and the babassu (Orbignya spe- 
ciosa R. Br.). In the town of Therezina there is the ‘ Bscola Practica de Agri- 
cuitura ' and in Correiite there is the ' Institute Agricola Industrial ' which is 
in receipt of grants from the Federal Government. 

Rio de Janeiro : 1.069,872 hectares of forest. The area of the ancient fo- 
rests of the littoral is now much' reduced. The Botanic Garden which is 
maintained by the Government is in Nichteroy. 

Rio Grande do Norte : 440,481 hectares of forest. One of the principal 
products is the Carnauba wax. The ‘ Campo de Demonstragao * which re- 
ceives grants from the Federal Government is in Macahyba. 

Rio Grande do Sul : 440,213 hectares of forest. The forestrj^ service 
which is arranged by the ‘ Birectoria de Terras ' divides the forests of the 
Northern zone into nine sections placing them under the care of forest rangers . 
The ‘ Bscola de Agronomia de Pelotas ' and the ot.her school of the Munici- 
pio do Rio Grande are maintained by the local government authorities. 

Santa Catharina ; 1,670,063 hectares of forest. The main timber pro- 
ducts axe obtained from the Ilex paragimyensis. The fellings are not re- 
gulated b}^ law. The ‘ Campos de Deinonstragao ' of Sao Pedro de Alcantara 
and of Tubarao and the Institute Polytechnico ’ are able to provide instnic- 
tioii in forestry. 

Sdo Paulo : 5,167,606 hectares of forest. There is a Seiwico Florestal 
with a ' Horto e Reserva Florestals ' situated in the Cantareira Pass, a well 
organised .institution which during the period 1919-1922 distributed 5,738,132 
seedling forest plants of dihereiit species. Valuable assistance has been 
given by private initiative to the State Government, the ' Hortos Florestaes ’ 
of the ‘ Companliia Paulista ' situated in Jundiah}^, Boa Vista^ Rio Claro 
and in other places having contributed to the peopling of the forest in man}^ 
localities bj^ distribution of some 20 million plants of Eucalyptus. Instruct- 
ion in sylviculture is given by the ' Bscola Agricola Buiz Queiroz ' and b^' 
the *' Bscola Polytechiiica do Bstado In 1911 the forestry service was 
instituted and the law of December 1917 authorised the " Secretaria da Agri- 
cultiira to improve the ‘ Horto Florestal ' already mentioned using the 
funds of the ' Servigo Florestal ' of the State. 

17 — ‘ Agr.'ing. ' 
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Sergife : 122,290 hectares of forest. The law of November 1913 esta- 
blished the Code of the ‘Forest Service : and the regulations relating to this 
Code were made in April 1914. 

Terriiorio do Acre : 2,785,333 hectares of forest. Chief products timber 
and rubber. 

Tills important study made by Db Aemeiba Torres concludes witii a 
list of all the short titles of the forestry legislative provisions, whether fe- 
deral or State. A bibliographical chapter is added containing 91 ' headings. 

360. Chile: Agricultural Production. — ■ Br. Haks Anderson, in 
a monograph published in a special part of the Tropenp flamer , deals with 
the bases and the present day conditions of Chilean agriculture. Among 
the factors contributing to these conditions he passes in review that of the 
relief and hydrograpliical configuration of the country, the climate, the na- 
tural production, irrigation, ownership in land and fertilising. He exami- 
nes separately and in detail the diffusion and the yield of the various crops 
of the region, cereals, leguminous or textile plants, rice, tobacco, cane su- 
gar and sugar beet, the production of the various breeds of cattle and 
livestock, and finally in a few paragraphs he sums up his observations on 
the factors of a potential increase of meld from the agTiculture 'of Chile and 
in particular : the more intensive cultivation of ' areas already cultivated ; 
increase of head of cattle on the ' pastures ; the irrigation of areas not yet 
utilised though suitable for agriculture ; increase in the cultivable lands by 
the clearing of forest areas ; improvement in transport conditions. 

From the geographical point of view of agricultural production, Chile 
possesses vast regions which are suitable for cultivation and yet remain un- 
cultivated on account of shortage of labour. In 1918, with an area of 750,572 
square khoinetres, the density of the population was reckoned to be only 
5,3 to the square kilometre. The author notes that Chilean agricultural 
and livestock production has found its way and still finds it with profit on 
to the world markets, and while the export of nitrate, has met with a com- 
petition w^hicii it is impossible to ignore in the increasing production of syn- 
thetic rdtrogeiious fertilisers, the State of Cliile has before it a work of high 
importance in the settlement and colonisation of its arable land. 

(H. Anderson, Die naturlichen Grundlagen und die gegenwfirtigen 
Verhaltnisse der bandwirtscliaftlichen Produktioii in Chile. Beihejt mm 
“ Tyopenpflanzer ”, vol. XXII, No. 2, 145 pp., small 8 vo., 3 maps. Berlin, 
1925). 

361. United States : Tobacco Growing in the Connecticiit Valley. 
— The Goimecticut Agricultural College together with the Connecticut 
Valley Tobacco Growers Association has undertaken the agronomic study 
of this region in order to start and develop tobacco growmig. {Science, 
No. BXII, No. 1617, 1925). 

, 362. Italy : Development of Sugar Beet Cultivation. — In the Bui- 
letin'of Italian Sugar Industry {Bolleitino delV Indusiria Saccarifera Italiana, 
I January ^ 1926),, Dr. 'G. Mori points out the progress achieved by other 
nations in the production of sugar beet, and tlie measures and practice that 
should be adopted in Italy to improve the cultivation of this plant. He 
refers to the excellent and practical working programme elaborated by the 
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Agricnlturai Chair of Ravenna consisting in the diffusion of ciiitural tecliiii~ 
que, in tlie institution of practical demonstration fields to wMcli national 
teclmical knowledge can be applied, and in setting Prize Competitions 
amongst the Beet growers. 

363. Tripoiitania : Distribution of Electric Power for Agrlcuitural 
Purposes. — The Societd elettrica coloniale di Tripoli ’’ wMch has 
built a large Central Power Station will be able to extend the distribution 
of electric power to the oasis of Tripoli, Gargaresc, Gurgi, Such el Ginma 
and Tagiiira as well as to the nearest croumlands within the zone of conces- 
sion. {La Corporazione delVAgficoltuva, year I, No. 2. Rome, 1925). 

364. Poland : Agriculture in Poznan. — The following date are taken 
from a publication by the Agricultural Chamber of the Poznan Palatinate, 
on the occasion of the Xllth International Congress of Agriculture held, 
at Warsaw in 1925. In the Poznan Palatinate — wliich covers an area of 
26,603 km' — the ground suitable for cultivation represents a good 90 % 
of the total ara and contains 173.422 economic-agricultural units. These 
units are spread over 2,366,936 ha., of which 49,5 % is represented by the 
medium and large mral property. Complessively, the ground suitable to 
cultivation, the gardens and orchards amount to 65.7 % of the entire area 
of the Palatinate ; meadows to 7.7 % ; grazing gioimds to 2.2 % ; forests 
to 18,1 %. The area of large properties is sub-divided in: Crown lands 
(294,400 ha.), ecclesiastic properties (30,700 ha.), various public properties 
(4,700 ha.), private properties (1,083,800 Iia.). 

From the technical point of view, the development of agriculture has 
as index the use of chemical fertilisers which, amiually, amounts to 882,000 q. 
of potash, 1,132,000 q. of azote and to 3,701,000 of phosphates. 

The crop figures per unit are ver^r high as compared to other Polish re- 
gions and even to Germany. Amongst the cereals, first place is given to rye, 
followed, according to statistics, bj' wheat, barie5% ' oats, and weeds. Bach 
kni.“ carries 210 fruit trees. The organisation for the production of select- 
ed seeds is completely up to date. In the economic life of Poland a promin- 
ent place is occupied hy the agricultural industries of Poznan, principally 
the sugar indiistr^^ whose interests are represented by the“ Union of Sugar 
Factories in Western Poland and by its organ’' ''La Banqne Sitcriere”, 
Distilleries are organized in The Union of Distilleries of Western 
Poland 

Live stock |sroduction is well developed in Poznan. The t3q)e of horse bred 
resembles the East Russian. The race is much improved b}^ using govemment 
stallions, and efforts are bring made to breed a special military horse. As 
regards cattle, beside the black and white spotted type, there is, especially 
in South Poznan, a native breed,' of uniform reddish coat, very strong, and 
most suitable for hard work. The black and white spotted t}q)e, wliich be- 
fore the war was bred for slaughter is at present bred for milking, and con- 
sequently, a great number of breeders have now formed a Society for the 
Control of milk production. Pig breeding is well developed, two types being 
known, the native and the Yorkshire, whilst sheep breeding is not very dif- 
fused owing to the small profits there would derive. All live stock owners 
are organised in associations according to their respective branches. 
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The orgaaisation o£ agricultural instruction is good. There is a 
facuit}^ of agriculture and sylviculture at Poznan, a secondary agiiculturai 
school at Dojanovo, and numerous winter schools subsidised by the Agri- 
cultural Chamber, where classes are held from the beginning of November 
to the end of March. In summer the pupils attend a practical course. There are 
also schools of domestic economy, horticulture, dairy and cheese making, etc. 

Agriciilturers, organised either in public or private companies, are offi- 
cially represented at the Agricultural Chamber, whose existence is guaranteed 
by the contribution payable by all agriculturists, who have the right to ap- 
point the Board of Directors of the Agricultural Chamber. 

Miscellaneous , 

365. Brazil : Mechanical Go fee picking macMne. — Dr. AnTonio 
De Barros Uchoa has invented at Piberao Preto, Brazil, a coffee picking 
machine, on the aspirating system, which will allow a considerable decrease 
in the number of hands employed on Coffee plantations. This machine called 

Guanahara'* can be introduced between the rows without damaging the 
plants given its width measurements (m. 1,10-1,20) and small speed. It 
is horse drawn and worked by a Ford motor and requires three persons to 
handle it. It picks and cleans 120 litres of coffee per minute using 36 li- 
tres of gazoline for every ten working hours. The machine in question has 
been recommended by several Brazilian experts amongst which are Dr. Mu- 
Cio WmtAKER and Dr. Jorge Lobato Marcondes Machado, of the So- 
ciedade Paulista de Agricultura [Gazeita da Bolsa, Year IX, No. 7, Rio de 
Janeiro, 1926). 

366. Brazil : Resources and possibilities for the manufacture of 
mineral fertilisers in Brazil. — Amongst the natural silica there are 
orthoclase and leucite, rich in potash, which can be utilised as they abound 
in Brazil in the Tingua Mountains, Santa Cruz, Cabo Fris, Itatiaya, in' the 
districts of P090S de Caldas, in the Atlantic islands of Fernando de Noronha 
and Trinidade. 438 kg. of leucite pure (which corresponds to 490 kg. of leu- 
cite at 90 % of potash) mixed with 504 kg. of nitric acid and with 448 kg, 
of chloride of potash, supplies 810 kg. of saltpetre. Another source of material 
rich in potash is found in the manufacture of cement ; from one ton of tins 
it is possible to obtain, as residual, 25 kg. of potash ; that is, an annual pro- 
duction, in a small factory, of 1000 tons of pure potash, or 3000 tons of potash 
fertiliser- 

Phosphatic fertiliser is obtained from apatite, which is plentiful hi the 
State of Minas Geraes near Cidade de Salinas, where the metamorphosis of 
the rocks of gneiss takes j)lace. Apatite contains from 39 to 42 % of phos-' 
photic acid. In other parts of Brazil kraurite and dnfrenite are utilised, 
which contain 28 % of phosphoric acid. Another source of phosphoric acid 
is given by the monazitic sands which are formed by the erosive action of 
sea waves on the granite rocks of the Brazilian coasts of Praia di Massam- 
baba, Cabo Frio, Macalie in the State of Rio de Janeiro, of Giry, Guarapary, 
Kova Almeida, Regencia, S. Matheus, in the State of Spirlto Santo, and fur- 
ther of Prado, Cahy, Carahyba, in the State of Bahia. 
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Tile fusion of monazite witla soda or with caustic potash, at a temperature 
of 500^-550® C produces phosphates of soda or potash, which can be trails- 
formed in calciuna phosphate and used as fertiliser. (Dr. Federico W. 
Friese. Nossos recursos e possibilidades para o fabrico de adubos mineraes. 
Remsta da Sociedad Rural Brasileira, Sao Paulo, 1925). 

367 . Brazil : The use of eucalyptus for tiie productioii of print- 
itkg, Paper. — Bxpermients made by the American Forest Prod-nets Lahom- 
iory\ with eiicah-ptus timber of the State of Sao Paulo (Brazil) for the produc- 
tion of printing paper have given excellent results. Dr. B. Navarro De 
Anbra,I)E, who -was present at the experiments made in Madison, is of the 
opinion that paper iiianufacture in Brazil will have a vast development, as 
with the timber in question it will be possible to place on the Brazilian 
market a product, at half the price of the imported product. 

The same species of eucalyptus used in these experiments grows in Ca- 
lifornia, New Mexico, Arizona and Florida wdiere the climate is suited to a ra- 
pid development of the tree and to the supply of cellulose pulp in less then 
ten years. {Industrial and Engineering Chemistry, VoL 4, No. i, New York, 
1925). 

368. Brazil : Climate in the State of Rio Grande do Sul. — Pawees, 
for his stud}^ on the argument, has taken all data from the Annual Bul- 
letins of the Meteorological Service of the Stute of Rio Grande do Sul, 
as observations from other sources w’ere not reliable. A large number of 
Stations completed in 1922 a decennial period of observation. There are 
39 meteorological Stations in the State ; making an average of one station 
for ever}?- 7,300 km^ ; in the above bulletins they are subdivided in five re- 
gions : Littoral, Central Depression, Comitr}^, Valley of Uruguay, Serra. 
(P. G. J. Pawees. Subsidies para una cliinatolcgia do Rio Grande do Sul. 
Egatea, Revista da Escola de Engenkaria de Porto Alegre. Vcl. IS, Nos, 3, 4, 5, 
6, 1924; Yol. S; Nos. i, 2, 3, 4, 5, 1925). 

369. Spain : Artificiai and natural silk. — Artificial silk production 
in America is calculated at about 50 million pounds, in Italy at about 
28 inillioii lbs, and in Spain at about 300,000 lbs. GoxzAeez AL'^rIn's article 
shows the apprelieiisioxis regarding the future of the real silk industry to be 
without foundation. The lower cost of artificial sillc — to vrhich a hardly 
suitable denomination has been given — , does not compensate for defects 
in apqiearance, m lasting qualities, etc., advantages to be found in the 
natural silk. 

Coiitrari,^ to general belief, tlie continuous development of the silk in- 
dustry has not the effect of decreasing the price of raw cocoons, and no fears 
need be entertained as regards the future of this industry, given the ever 
increasing consumption of natural silk, as is clearly shown by the fact that 
no one year’s production of silk can be kept in stock for successive years. 

In Spain great efforts are being made to build up once again the former 
world renowned silk industry. Although Spanish production is insufficient 
for national requirements, silk is being exported in the raw state, which 
proves the importance given to the product itself. The author is of opi- 
nion that the creation of a national Spanish market would be advantageous, 
as obviating the necessity for relying on foreign markets. 
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Ttie aii.tlior concludes by enumerating tbe advantages of sericulture. 
The Spanisli Government is taking the necessary steps for the diffusion of 
teclmical knowledge of this industry. (Gonzalez Marin F. 331 extracto de 
celulosa y hi seda natuTal. El Progreso Agricola y Pecuario, Year XXXI, 
Ko. 1401. Madrid, 1925). 

-;7o. American Bibliography of the Natural Sciences* — ■ Some 
years ago the American Library Association undertook to publish a list of 
the hundred best works on Natural Sciences and to ensure accuracy invited 
the Academy of Sciences of Washington to co-operate' and a special ^ Revis- 
ing Coniniittee was appointed. Some few months ago a second edition of 
this list was published containing a short summary of each volume. Para- 
graphs deal with each group so as to give the reader a clear idea of science 
as a whole and its branches. The hundred works are grouped under the 
following titles : Works of general character ; sciences of man ; sciences of 
life ; soil science ; sciences of the skies ; vsciences of things and phenomenons ; 
sciences of forms and relations ; history of science. (Revue genet ah des Sciences 
ptms et appliquees, Year 36, No. 22. Paris, 1925). 

3 7 1. 'Estimation of productive qualities of ponds. — Mr. Be Brouin 
DB BoiivieeB, Chief Inspector of Waters and Forests in France and French 
Delegate at the XII th International Congress of Agriculture held at War- 
saw, sums up Ills critical study on the estimation of the productive qualities 
of ponds, in the following conclusions, which were adopted hj the Congress : 

In the various countries where carpiculture is practised, uniform ru- 
les should be adopted for the determination of, the biological, chemical and 
thermic state of the ponds, in order to define hheir productive qualities or 
possibilities, on wMch is based their scientific 

A'greed methods should be used for obtaining comparable results regard- 
ing the estimation of the available fish feeding material by the introduction 
of piancton (synthetic inde^) and organic substances (chemical index) ; and for 
reckoning the period of utilisation of the material ox in other words of the 
period of development of the carp, the physiological activity of which dej)eiids 
entirely on the temperature [thermic index), (Revue genirale des Sciences 
pures et appliquees, Year 36, No'. 20. Paris, 1925. 

372. France : Centenary of GhevreuFs Discoveries on Fats. — ■ 
On the occasion of the Fifth Congress of Industrial Chemistr}^ held in Pa- 
ris last October the Socieie de Chimie industrielle wdth the collaboration of 
the Museum d'Histoire naturelle and of the Societi chimique de France, cotn- 
memorated this centenary in the same theatre in which Chevreiju accom- 
plished the greater part of Ms work, ilmong the speeches delivered on that 
occasion, that of Prof. T, Mangin, director of the Museum, Member of the 
Institute and President of the Confederation of Scientific Societies hi France, 
was , reported verbatim- in the Revue gmerale des Sciences pures et appliqudes, 
Year 36, No. 22, 1925. 

373. Animal Traction through the Centuries. — The coinnaandant 
Tefebvre bes Nokxtes has published through the firm of Berger Le- 
vrault , a detailed and accurate study of '"Da Force motrice anhnale a 
travers les ages 'h Using, archaeologicai records, he gives a vivid account 
of the methods of traction,, harnessing and shoeing practised in Assyria, Chab 
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dea, ISgypt, China, Greece, Rome, iVrabia, etc. He carries the subject on 
to tlae Middle Ages and finally to our own times. 

P. DB Choin. Stallion vStations [hams) Officer, who reviews this pub- 
lication in Ko. 31, 1925 of La vie agricole et rurale refers also to informa-- 
tioB OB the same subject, given RiNGKn^iANN, professor at the Lnstitut 
agfonomiqiie in his Essai sur Phistoire du Genie rural 

374. United States : Vanderbildt University and the Lyon geo- 
logical coliection. — The geological section of the above University 
has acquired this private collection, begun in the time of Sydney S. Lyon 
and then continued by his son ViCCos. W. Lyon. It consists of some thou- 
sands of fossils, principally from the classical palaeozoic district of Kentucky 
and of Indiana, also samples of minerals, some hundred pamplilets and about 
three of four thousand works on geology and palaeontology, and Is probably 
one of the few remaining private collections of the last generation. (Science, 
Vol. LXII, No. 1617, 1926). 

375. United States ; Elements of Systematic Pomology. — Mr. B. D. 
Brain who teaches in the Massachnssets College of Agriculture, has published 
a textbook on systematic pomology which should prove equally useful to 
students and experimentalists as to fruit-growers who already possess an 
adequate scientific preparation. One chapter deals with fruit culture exhi- 
bitions. The book contains numerous illustrations and a copious index. 
(Drain B. B. Essentials of Systematic Pomologjq pp. 284, large 16 mo., 106 
iilustr. New York and London, 1925). 

376. Great Britain : A Gataiogne of British Scientific and Tech- 
nical Books. — This is a volume issued under the auspices of the British 
Science Guild, the President of which is Sir Richard Gregory. The res- 
ponsibiiit}^ for the compilation of this catalogue rests principally with Mss 
D'. Shaw, Secretaiy^ of the Cataloguing Committee, but a certain number 
of competent compilers have collaborated with her for some of the special 
branches. In a preface to the volume Sir Richard Gregory states that 
the intention was to include in the publication all Scientific and Technical 
books issued b}^ British publishers, excepting only those of a very elementary 
nature and those sold at less than two shillings. Every book issued up 
till the end of 1924 is included here. (A Catalogue of British Scientific and 
Technical Books. (New edition revised and enlarged. 489 pp. in small 8°. 
London, 1925. Price 12s 6d). 

377. Great Britain : A collection of the most Important varieties 
of Wheat in existence. — Prof. JohnPercivad M. A., Sc. B.,of the Uni- 
versity Section of Agricultural Botany, Reading, England, has prepared 
a collection, containing as many as 1300 specimens of wheat, mounted on 
small pieces of paste board 36 cm. x 28 cm. and contained in 13 boxes. Tliis 
collection, on ^the model of the one at the Reading Experiment Farm, inclu- 
des specimens from all over the world, and Illustrates the great number of 
variations in this cereal. The collection, which is provided with an index, 
may be purchased from Prof. J, Percivae for Lg- 100. (From a communi- 
cation sent, to the International Institute of Agriculture). 

378. Australia and New Zealand : Agriculturai Machines and 
Implements. — The Department of Commerce of , Washington, U. S. A., has 
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piiMislied a tnoiiograpli on tliis subject compiled by I. Homs. Tlie follow- 
ing subjects are dealt with : Topography, climate, soil, population, agricul- 
tural labour, statistics regarding the importation o£ agricultiiral luachiiies 
and implements and the provision of agricultural utensils made in Attstralia 
and New Zealand. The general conditions of trade in agriciiltiiral !tii|)!eiiu.iits 
are indicated and much useful information is given on principles of eiuiti- 
vatioii and on iiietliods of production. (I. Homs. Agriciiltiirfd Iiii] dements 
and MacMtiery in Australia and New Zealand. Government Frinting ^')liice, 
195 pp. 28. II. Washington, B. C., Price 25 cents). 

379. Italy : The fiower industry. — In a concise iiioiiograpli Ihig. Sl‘AC> 
CHINI gives us liis observations on the state of the flower industry/. He exa- 
iiiines successivel3^ its origin in Liguria, which is the most important cen- 
tre of Italian production (noting that it began some 50 years ago) ; tiie re- 
clamation of unproductive land ; the conditions created by the 'war : the 
pecuhar characteristics of the Ligurian flower industry, the extended cul- 
tivation and general care of the flowers. In the second part of his monograph 
tlie author studies carefully his economic data ; the cost of production, the 
sale price ; the characteristics of the markets, agricultural credit and avail- 
able capital. He adds also some commercial statistics, calciilating that 
30,018,000 kilograms were exported between 1907 and 1910 at 3 lire tlie ki- 
logram representing a value of over 90 million lire. After the war (between 
1921-1922) the author calculates that 4,378,561 kilograms of cut flowers were 
exported from the neighbourhood of Sanremo alone; between 1922-23 911,413 
kilogTams from this district and 7,152,091 from the whole of the Riviera Po- 
iieute, between 1923-24 5.230,583 kilograms represented the entire exporta- 
tion of Liguria, as man}?' as 4,894,537 coming from the district of Sanretno, 

The author proposes, with a view to encouragiug this iiiiportaiit iiidus- 
tty, that the flower-grovvers should be represented on the comiiiissioiis deal- 
ing with international customs regulations : that freight trains should be 
reorganised and co-ordinated, with provision of refrigerating cars to pre- 
veht deterioration of the produce. (Stacchini F. Siilhindustrla doreale. 
Thesis submitted to the Technical Commission for the improvement oi" Agri- 
, culture). 

380. Kiiigdom of tlie Serbs, Groats and Slovenes ; Plans foi; the 
promotion of agricaltere and for a general supply of eiectrlcity 
tliroiiglioiit the country. — By provisions contained in a law dated 
June 17, 1925, dealing with agricultural and co-operative credit, loans of long 
expiration are made by the Bureau of Agrarian Credit (an autoiioiiiic act- 
mim'stration established at Belgrade) to the co-operative vsocieties of agri- 
culture. The object of these loans is to promote the building of grain-ele- 
vators, dairies, dt5diig appliances, manufacturing works for agricultural 
machinery and artificial manure factories and also the installation of other 
plants to meet rural requirements : further they are to encourage tlie pro- 
duction and testing of seeds, and the preservation of fruit and vegetables. 
It is also intended to establish a central electrical plant and to supply 
power to the rural districts. These loans may also be extended to hydraulic 
societies which undertake protection against inundations drainage and the 
canalisation' of water courses. {Slu^bene N ovine, No. 133, 1925), 
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Journals and Reviews. 

381. The K'litin Arclaiv. — After an interruption of six years tMs 

well known review lias just published Vols. 9 and 10. In consequence of 
the reorganisation of the Agricultural Institute of Halle on Saale, it now 
appears in tliree parts, each dealing with three principal subjects : agriculture, 
animai husbandry and agricultural industry, directed respective^ by VoN 
Frowch, Stkinbruch and The two voiumes contain also the 

commemoration of the centenary of Junius Kubgv. 

382. Tile Tropsnpfianzer ” which is the organ of the Agricultural 
Colonial Committee (Kolonial-WiftscJiaftliches Koniitee), has, with the begin- 
ning of the year, added a sub- title ; ZeMscJirift fur das Gesamtgebiet der 
Landwirtschaft warmer Lander to specify that the review not only deals 
with tropical agriculture questions, but with all general agronomical and 
zootechnical questions in hc't countries. The review is published more 
frequently and is often accompanied by a supplement. 

383. “ Die Landgemeinde — It is a new Austrian review started 
on I January 1925 and treats in an elementary form all problems regarding 
legislation, technique, agriculture and animal husbandry of interest to coimtij 
and mountain Administrations. This programme is embodyied in the sub- 
title of the Review^, {Organ fur Landgemeindeverwaltimg ttnd Landgemeinde- 
woMfahri Oesierreiclis) , The Review is published once a month and is edited 
at Graz {Heimaiverlag, Salzamtsgasse, No. 7) and the price is 8 shillings 
yearly. 

384. The “ Fortschritte der Landwirtscliaft {Progress in Agricul- 
ture) is a new^ fortnightly review edited in Vieima and Berlin by J . SPRINGER 
{Wien J, Sckotfengasse 4). Its collaborators are the Chairs of the Higher 
Agricultural School of Tienna {HochscJmle fur Bodenkuliur) and the Austrian 
Institutes of Agricultural Experiments. The Directors are Prof. Dr. Hermann 
ICaserer and Dr. Rudoef Mikuauz. Price : 6 Aiks quarterly. 

385. Under the title : Korrespondenz file imd Ausstellungs- 

wesen ” a quarterly Bulletin of Exhibitions and Fairs is being published 
in Berlin. Editor : Harry Frikduaender, Berlin E’ 50, Bmiihevgevstrasse 7. 
Price : 5 Aiks quarterly in Germany and 6 Aiks abroad. 

386. Tile Wiener Landvvirtscfeaftliche Zeitung ” {The Viemwse 
Agricultural Gazette) reached its 75th year on the 31 December 1925 and on 
tlie 9th of the same month the Printing Plouse '' CiRU Geroeb’s Sohn 
where the Gazette is j)rinted, its 150th year. 

387. The Tharatidter Forstliches Jahrbiich is now published 
monthly; the yearly issue will amount to 384 printed pages instead of 288. 
Prof. Dr. Busse has been appoiated Editor, in place of Prof. Dr. PI. VaTER, 
who has retired and given up the editorship of the Review. 

38S. Das Griinland organ of the Association for 'the promotion 
of the cultivation of marsh lands in Germany (PTrefn ziw Fordemng der 
Moofkulhw im Deiitschen Reiche) has published a special number, edited 
by the Union of the German Rural Associations {Verein Deuischer Landes- 
kuliurgenossenschaften) . TMs Union, founded in Febmaiy 1925, has as its 
scope the co-ordination of all activities directed to soil cultivation and Tts 
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prominent members are public or private companies interested in soil 
impro veiiients . 

Ti'iis special mimber includes, amongst others, an elaborate article by 
Dt. Bauer, president of the Provisional Working Committee of the ITiiioii, 
on questions of modem agricultural improvements especially on landed 
properties of the German State. {Sonderheft fur Landskultur. Das Grim- 
land, November 1925). 

389. Anzeiger ftir Schadlisagskiinde zugleich Nachricliteiitilatt 
der Deiitscbeii GeseUscliaft fiir angewandte Entoniologie — Prof. 
Dr. K. Eschkrisch of Munich and Prof. Dr. P. STEEEWAAG of Neustadt 
a. d. Haardt publish monthly a Bulletin on noxious insects wliich includes 
the Bulletin of the German Society of applied Plntomology 

390. Mikrochemie — An International Committee of public col- 
laboration publishes at Vienna Mikrochemie*\ a review dealing entirely 
with microphysics and microchemistry. 

391. The “ Zeitschrift fiir wissenschaftliche Biologic ” {Review 
of Scientific Biology) includes Section C of compared physiology (Zeitschrifi 
fiir vergleichende Physiologie) and Section E of scientific botany {Archiv fur 
wissenscJiafiliclie Botanik ) . 

392. Die Volksemahruiig ’h — A new review published at Berlin 
dealing with scientific, economic, practical and technical questions inherent 
to the various problems of individual alimentation and that of demographic 
agglomerations. Chief Editor Dr. Maxiisgeeian Winckee (Berlin-Schoneberg, 
Meraner Strasse I). It is published the 5 and 20 of every month. Price : 
'Mks 2.50 quarterly in Germany and 4 Mks abroad. It is edited by. the 
Berlin Firm RoThgiesser mid Diesino A. G. 

393. New American Journals. — The Pacific Coast Pacific Society, 
in collaboration with ,the California Academy of Science, publishes a quar- 
terly review called The Pan- Pacific Enlomologist 

The International Museum of Saint Barbara in California issues a half 
yearly bulletin entitled : The comparative Oologist and Journal of the In 
ternational Museum of Comparative Oology 

394. Industrial and Trade Review for Asia. — It is a new Review 
with the object of promoting Asiatic industrial development and commer- 
cial relations between Asia and other regions. It is published fortnight!)^ 
in Berlin, Charlottenburg. (104 Reiclrstrasse), Germany. Price : 12/- per 
annum and 7/- for six months. 

395. Economic Geography. — A new quarterly Review published in 
Massachusetts (U. S.) at the hiitiative of the Clark University. It is ricMy 
illustrated and contains many articles closely connected with agricultural 
economy. The most important are : W. B. Greeeey : Geography in relation 
with timber supply ; O. E. Baker : Geography and grain production ; Cea- 
RENCE J. Jones : Canadian Grain Trade ; G. R. STEWArT : Rural police ser- 

^ vice on public properties ; Oeoe JonasSon : Study on demograpMc and ru- 
' ral ipaps ; Bees. Huntington : The distribution of domestic animals ; C. C* 

' COEBY Apple ' industry in the AnnapoHs-CornwalHs Valley; O. JonassON : 
Agricultural Regions of Europe ; E- C. Anderson : Sugar-Beet industry 



R-OTICES 


507 


in Nebraska ; W. H. VoSj8:TJii; : Utilisation of pliospliatic resources in North 
America. 

Price : 4 dollars per aimiim. Editorial Office : Clark University, Wor- 
cesiif, MassacJmsseis, U. S. A. 

396. The Revue Intemationaie des Tafoacs is the title of a new 
montlily review edited in Paris (97» Saint Lazare, Paris, IX*^) in wliicli 
articles are published in tlie author's original language. It co-ordinates 
works sent in hy any country, dealing with anj question which have direct 
or indirect relation to tobacco. Detailed monographs will be printed on the 
tobaccos o£ Dutch Indies, Cuba, San Domingo, Kentuck}^ Virginia, Philip- 
pine Islands, Brazil, Paraguay, Columbia, Mexico, Tunis, Cameroon, In- 
docliiiia, Madagascar, etc. The review contains sections on agriculture, in- 
dustry, economics, legivSlation and will publish literary and medical articles 
on the physiological action of tobacco. Articles on historical archaeological 
and artistic research of this drug will be accepted. 

397. Veterinary Bulletin for Indocbina. — The B'uUeim Veterinaire 
de rinaochine has started its quarter^ publications and contains principally 
original articles, as well as reports, official informations, recensions, etc. 

398. The Journal' of the Fan- Pacific Research Institotlon — 
Its first number came out on i Januar3^ of the present year and will 
foini a periodical records of investigations on the food resource pro- 
blems (production, distribution, conservation and consumption) of the Pa- 
cific Coasts dealing at the same time with the sanitar}^ demographic and 
ethnographic questions relating to the population of these regions. It 'will 
become also the organ of this large Institution created for the scientific and 
practical research work of the Pacific islands. The Central Editing office 
is at Plonoluki, directed by Prof. F. G. Kraitss of the Haw”aii Unive^sit5^ 
Correspondents : C. L. AnsBERG, Universit}" of Stanford ; C. F. Baker, Phi- 
lippine University ; P. J. S. Cilamkr, of the General Agricultural Experiment 
Station of Java; C. Ishikaw'A, Prof, at the Imperial University of TokiO'; 
Sir J. Barrett, K. B.B., of Melbourne (Australia) ; E. B. I^Ierktee, of the 
California University ; G. M. Thomson, M. P., of Welliagton (New Zealand) ; 
S. T. Wex, of Shanghai ; C. P. SmERis, of the Hawaii University and 
R. H. van Z'WAEUtVENBiTRG, of the Experiment Station H. S. P. A. 

399. Tlie Rivista di Malar iologia ” is a continuation, on more in- 
dependent lines, of the Bollettino Malaviologico which used to form part of 
the well known periodical Annali dUgicm edited by Prof. G. Sanareeei. 

The new publication will howwer appear bi-monthly and will contain 
original articles with summaries in English and French, reports, etc., and. a 
section for copious notes arranged on a systematic plan. The first number 
of 1 12 pages with four tables and many illustrations contains 7 original arti- 
cles contributed by experts in problems of malariology. 

Editorial and ' Managing office: Via Spallanzani 4, Rome (27). Editor 
in Chief, Br. E. VbrnEY. Subscription in Italy E. 25. Abroad E. 50. 

400. ** E’ Italia Agricoia has published a special illustrated num- 
ber on agricultural conditions in Tuscany. The various problems and the 
difierent agricultural aspects of this r^ion are treated in each chapter as 
follows : Pedology, by MarTEEEI ; Eand reclamation in the Marenitne, by 
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Ginannhschi, ill the Yal di Chiana, Pe^eEGriki ; viticulture, by Topi ; 
etiology by ; olivegfowing, fruticultnre, and silviculture respectively 

by BovruccEW, Racah and MErEndi. A special chapter by Fregoea 
deals v.itli tile Ttiscaii Gentil Rosso ” breed; with the special cattle breeds 
Ckianina ” and Maremmatui and with the pig breed Cinia all by 
Bondi. Agriciiltiirai economic conditions are described by Gaj^ivini and 
agriciiltiiial iiistnictioii and experiments by All these articles 

are preceded hy a summary on agriculture in Tuscany b3’- BeeeE’CCI. {V Italia 
Agricola, Year 62, No. 12, Piacenza, 1925). 

401. Journal cf the Department ot Agriculture, Kyusku imperial 
Tliiiversity, is the title of a iievr bulletin issued 03^ the Agricultural Section 
of the Japanese University’ in Fiihuoka. It is published at irregular periods 
and contains signed articles in Biiglish and German. 


FefsoimL 


402. At the Acadcinie des Sciences in Paris, M. BODVIER coinineiiiorated 
Tisserand, the oldest member of the Academy" and ex Director General of 
Agriculture, wlio died last November in Ms 95th y^ear. Appointed soon after 
1870 Inspector general for agriculture, he induced the Govemment to esta- 
blish the Practical Schools of Agriculture, which stand between the Farm- 
schools and the national schools already" existing. Pie reconstituted in Paris 
the ' ' * Iiistitut agroiiomique ” which he directed until 1879. While General 
Director of agricultural services, TisseieiicD did much to bring about the 
now existing far reaching organisation, especially" as regards instruction 
and experimental work. Amongst Ms publications, the most note-worth}^ 
are those on plant life and cultivation on liigli mountains, and on 
the treatment of milk at low temperature. Ke was one of the first to in- 
terest himself .111 the question of practical experiments of anti- anthrax vac- 
cination. 

403. C. C. CaedKR curator 01 the Herbarium in the P-03"ai Botanic 
Garden of Calcutta has been api’ointed Superintendent of the Garden and 
of the cultivation of cMna in Bengal, and Director of the Botanic Services 
in India. 

404. The death is announced of C. N. CaTrin, Professor of agricultural 
chemistr}" at tlie Arizona. Uxiiversit3" and author of various works on soil 
cliemistr}^. 

:|05. J. G. CoAEES, M. P., Prime Minister of New Zealand, has accepted 
the lioiiorar}’ presidency of the Pan-Pacific Urdoji. 

406. The death of Sir Francis Darwtn (TS4S-1925) in Cambridge, third 
■ SOU of Charees Darwin, the great naturalist, ends a long series of friiitfiil 
•work'. He yvas an assiduous help to Ms father and in 1880 he published Phy- 
siology of Plants Tills book w’as follo'wed by" others dealing particuiaiiy 
with the localisation of the sensitive organs and the mechanism of transpir- 
ation. Sir Francis Darwin was instructor of plant php’siology at Cambridge, 
transferring to this School Ms father's scientific librar3v His yvell known 
book ''Life and Letters of Charles Darwin " (1887), completed later by ''More 
Letters of Cliuries Darwin " {1903), has been judged as the best biography 
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ever written. He was a member of tbe Royal Society and of otlier impor- 
tant Scientific Associations and received degrees ad honovem from many 
Britisli and Bnropeati Universities. In 1912 lie vcas awarded the Darwin 
Medal, 

407. Bastern India has lost one of its most zealous syMciilturists by 
the death of James Sykes Gamble, F. R. S., F. L. S, (1847-1925). From 
1890 to 1899 lie was Director of the Imperial Forest School of Dehra Dim 
publishing, during that period, several works on forestr3n His “ Mamml 
of Indian Timbers published in iSSi, was reprinted in 1902 and 1922. In 
conjunction with Sir George EIestg he wrote '' Materials for a Flora of the 
Malay Peninsida '' and Flora of the Madras Presidency '' which, owing to 
the death of the Author, have not yet been published. James Sykes Gam- 
ble was appointed to the Forest School of Oxford as lecturer on Indian 
Forestry. 

408. I)r. Arthur Georgi, successor to the well known editor Paue Parey, 
Berlin, has celebrated his twenty fifth year of editorial activity directed prin- 
cipally in support of agricultural and veterinar}’ sciences. For Ms many 
merits the Higher AgTicultural School of Berlin appointed him, in May 1925, 
on the occasion of Ms 60th birthday, doctor honoris cmtsa in agriculture. The 
publisher's catalogue of the firm of Parey contains an extraordinary num- 
ber of works and reviews dealing with these sciences. Besides the former 
well known Forstwissenschaftliches Centralblait, the following papers have 
been founded by the activity of Dr. Georgi : The Brewer's Journal " {Ta- 
gBszeittmg fur Brauerei) ; The horticultural world " {Gartenwelt) ; '' Agri- 
cultural Machinery" {Landmaschinen} ; "Review of applied entomology" 
{Zeitsckrifi fiir angewandte EntomologU^ ; " ZootecMiical Review " (Zeitschrifi 
fur Tierzucht'img) ; '' Review of agricultural and irrigation legislation " {Zeit- 
schfift fur Agrar- tmd WasserrecJit) and many others. The Prussian Alinistry 
of Agriculture lias for a number of years employed this Firm for its official 
publications ; -whilst, owing to the extraordinary activity of Dr. Georgi, 
this Firm edits also for the German Agricultural Society the Tnsilinie of 
FemicnitHg Industries^ the Government Biological Insiiiiitc for Agriculture and 
SyhlcidiU're. the German Agriculhiral Council, the Pmsslan Agriculitimi 
Chambers, etc. etc, 

409. On the 31st January last, German potash industry lost one of its 
most important exponents by the death of Paue Atereb GraesskER, ex 
adviser to the Ministry of National Economy. 

410. Robert M. Grey, Superintendent of the Botanical Gardens, Cuba, 
of the Ploward Institute for Tropical Biology and Medicine, has been awarded 
the commemorative AIeyer medal by the American Association of Genetics, 
for having introduced and cultivated in Cuba new varieties of sugarcane. 

41 1 . Sir J OHN Harrison, who died on the gth February last, took a very 
prominent part in the scientific and agricultural development in the West 
Indies and Guiana, In 1879 he was appointed professor of Chemistry and 
Agriculture at Barbados and since 1905 he occupied the post of Director 
of scientific agriculture in British Guiana. 

412. G. W. KERVEY of the Rutgers Universitj’ lias been appointed biometer 
at the United States Bureau of Dairying for the purpose of collaborating 
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in tlie researcliof tlie laws governing heredity in the special fiinctioiiai ap- 
titude of dairy cows. 

413. The well known English authority on systematic botany, W. P. liiEaw, 
F. R. S., died in Ms 85th year. 

414. Prof, A. S. Hitchcock, curator of the U. S. National Plerbarimii, has 
been elected correspondent member of the German Botanical Society. ' 

415. The death is announced of Dr. W. D. HunTER, senior entomologist of 
the U. S. Bureau of Bntomology and member of the Federal Horticultural 
Board. 

416. Dr. Hans Oscar Juee, Professor of Botany at the TJpsala University, 
and Dr. Svante Marbeck, director of the Botanical Gardens, Bund, Sw^e- 
den, have been elected foreign members of the Prussian x\cademy of Science. 

417. Prof. Tutoseawski, sub-editor of the Gazeta Polnicza and mem- 
ber of the Board of Directors of the * ' Union of the Agricultural Organisations 
of Poland has been decorated vdtli the Order of “ Redeemed Poland for 
Ms services in the development of national agriculture. 

41 8. The Wm. Y. Nichols medal has been conferred by the New- York 
Section of the American Chemical Society on Dr. S. C. Lind, one of the Direc- 
tors of the Fixed Nitrogen Research Laboratory of Vv'ashiiigton for Iiis publi- 
cation on the chemical action of the alpha particles. 

419. J. H. ILuden, F. R. S., ex director of the Sydney Botanical Gardens, 
died at the age of 67 3-'ear3. 

420. j ULES MelinE, ex Prime ]J*'Iinister and many times Mnister in France, 
died ill his S7th year. He was a great supporter of protection for French 
agriculture and autlior of several publications amongst wMch “ Le Reiour 
(I la term et la s nr prod action indnsirielie It is due to liim that the order 
of the Jlcrite Agricole was founded. 

421. Dr. V. H. OussiMENKO, VeterinaiA’ OMcer and Bacteriologist of the 

Island of in the territory of Plawaii, wliile experimenting in Ms own 

laboratory with haematic anthrax became inoculated with the infection and 
and siicciimbed to antlirax on 13 January last. 

422. A. Parjjentihr, w’ho is generalM considered to be the founder 
of the celebrated Botanic Garden at BrookUm (New York) in 1825, was com- 
memorated in October last by the unveiling of a bronze tablet in this garden. 
However, as is remarked by C. Stuart Gager in Science (Volume XLH, 
No. 1612, 1925), Pamientier had established a nursery garden in the loca- 
lity' about a mile away from the present Brooklyn Garden wMch is now en- 
tirely built over. Moreover, although the old horticulturist had at the time 
given the name of the Brooklyn Horticidiural and Botanic Garden to Ms esta- 
bHshinent, there was no connection, either Mstorical or otherwise, which 
could Justify regarding the nursery garden of 1S25 as the first nucleus of the 
foundation of the present celebrated Institute of Brooklyn Botanical Gar- 
dens, and in fact the installation of these gardens was mainly due on the 
contrary to' the late Alfred T. White. 

'423. Sylviculture has lost one of its best known devotees in the death 
of Philibert Roth, emeritus professor 'of sylviculture ,at the University of 
McMgan. 
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424. Sir WiEi^iAM SCHEICK, K. C. I. E., P. R. S., Geman by birth and by 
education as he was bom in the Grand Duchy of Hesse Darmstadt and took 
Ms degree at Giessen, Inspector General of Forests in India, died last Sep- 
tember at the age of 85. He had served first in the Province of Burma as 
an official of the Indian Forest Department and then in Scinde, in Bengal 
and in the Punjab. In 1S85 he was summoned to England to take up the 
professorsMp of Sylviculture (Hoyal Indian Engineering College, Cooper’s 
Hill). On the closing down of this Institute in 1905 Professor Scbxice: was 
transferred to Oxford. His best known work is a Manual of Forestt}^ in five 
volumes. 

425. The National Association of Electrical Industries (L’Associazione 
Nazionale Industrie Elettriche) in Italy is taking steps to commemorate in a 
■worthy manner the centenary of the death of AeESSANDRO VoeTa which took 
place in Como on the 5th March 1827, 

426. Professor Henry Waters, President of the Kansas State Agricultural 
College from 1909 to 1917 and w-ell known for his works on animal nutrition, 
died in October last at the age of 60. 

427. The ornithologist and lawyer Levis B. Woodruif of New York has 
left Ms property to the Yale University for the benefit of the Museum. A per- 
manent bequest of 10,000 dollars must however be set apart for the New 
York Entomological Society. The scientific collections and the natural his- 
tory specimens belonging to the deceased have been passed to the American 
Museum of Natural History (Science, VoL LXII, No. 1617, 1925). 

428. Professor B. Witnber, formerly director of tlie Seed Selection Station 
for the Berlin Agricultural Domain, has been appointed director of the Esta- 
cion Experimental de la Sociedad National de Agricnliiira of Santiago, in Qiile. 

4'29. The Society of American Bacteriologists have elected the foreign 
corresponding members : Winogradsky (Russia and France) ; Beijerinck 
(Holland); Omeeiansky (Russia); Neufetb (Germany) ; KiTasato (Japan), 


Dott. G. A. R. BORChESANI, diretiore responsabUe. 
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ON THE QUESTION OF THE STANDARDISATION OF 
WOOL IN THE PREPARATION OF INTERNATIONAL 
WOOL STATISTICS. 


Following up a suggestion on tlie part of ttie Government of 
the United States of America, the International Institute of Agricul- 
ture at Rome has drawn up a memorandum, the object of which 
is the preparation of new and complete statistics regarding wools, 
the production and consumption, commerce and stocks, of the coun- 
tries which are principally concerned as producers and consumers. 
This memorandum was sent to the Ministries, statistical offices, and 
a few associations and societies interested in wool. B3' this it is hoped 
to receive suggestions corresponding to the actual position of the 
countries and institutions concerned mith respect to the preparation 
of wool statistics. 

On page 4 of this memorandum the following remarks are made 
with regard to w^ool production : « In some important wool producing 
countries, for example in the United States of America, Australia, 
New Zealand and the Union of South Africa, production statistics 
.are already published. It must, however, be observed that even 
where statistics of wool production exist, the information in general 
rioes not quite correspond with the facts. > Further, from the point 
■of view of the right time of publication, considerable’ dela}^ often 
occurs, so that the figures' are more of historic interest than 'Of practical 
value for Joint obsenmtion. Detailed description is mostly altogether 
lacking, or is seldom applied to the important differences between 
washed and unwashed w^ool, ot' to the type of the wool. It can tliere- 
iore be said that (i) on the part of the governments of important 
^producing countries, exact and exhaustive annual production statistics 

X — •' Agr, ingL 
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mti^t be prepared, and published TOthout delay ; (2) before the- 
publication of these statistics, estimates must be made Just as they 
are for products of the soil, and these must be published at the time 
when sheepshearing begins or is in course of operation, in order to 
suppl)' the markets with trustworthy information ; (3) these advance' 
estimates and statistics should contain all details as to the quantities ^ 
of wool in the yolk, w^ashed wool and other kinds, such as wool in 
the fleece, w^hich is contained in the total amount given ; and in. 
suck a way that for every category a corresponding weight equivalent 
in washed wool is given, through which a unitary final sum is arrived 
at, which can be used for comparison ; (4) these advance estimates' 
and statistics must at least give data as to the different kinds of 
wool. Until a unitary classification has been arrived at in this matter, 
a distinction between merino wools and cross-bred wools must suffice" 
on the one hand, and between fine wools (comb or garment wools) 
and coarse -wools {for carpets, mattresses, covers) on the other. 

At point 4 of these observations, I ma^^ now be permitted to^' 
insert my contentions, and I consider it extremely desirable that if' 
once such an extensive -work is undertaken as the exact establishment 
of wool statistics for all the wrorld, a classification as exact and uniform, 
as possible should be used. 

Ho-w has the classification of wool been carried out hitherto ? 
On the one hand, one can point to the methods of wool examination 
as they have existed up to now, or do exist in practice or agriculture, 
and also as carried out in the w’ool-wmrking industi3^ which largely 
consist of valuation by touch with the hand, and by sight, with the* 
occasional assistance of comparison with standard marks. On the 
other hand may be mentioned the methods of wool examination which 
are used in carrying out scientific examinations of wool in the various ■ 
University institutes, where it is mostly a question of estabHsliing, 
with the aid of the microscope, the fimness of the individual woollen 
fibres in section or in general, the results of which examinations are 
afterwards made use of, in accordance with defined agreement, for 
making assortments. In order to give only a short example to show 
how the Judging of the wool can be proceeded with so that sufficiently 
, accurate results may be obtained for scientific investigation, I wil 
now refer, to the method of judging the body, fleece and ^ wool of the' 
sheep, which^ was, and is' stiff, in use for definite purposes in the 
Institute for Animal Breeding and Breeding' Biology of theTedmischen.* 
.Hcxffischule of Mumch, 
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The methods of the Institute for Animal Breeding and Breeding 
Biology of the Technischeii Hochschule of Munich are founded piinci- 
paUy on experiments made in Halle, like those in the Institut fiir 
Meteorologie und Pflaiizenbau (Beiter Professor Dr. P. HoLDERFuniss 
(Giildenpfennig) and in the Institut fiir Tierzucht und Molkerei 
(formerly Deiter Professor Dr. S, v. NArnusius, now Professor 
Dr, Frolich) — taldng as a basis the excellent, old, practical methods 
of Julius Kuhn, Bohm and others, these latter throughout being the 
starting point of the new methods of examination of body, fleece 
and wool of the sheep. 

A. — Judging ike sheep. 

{a) Breeding value. 

The breeding value is determined with breeding charts at hand, 
with division into breeding classes (Roman figures) and determination 
of the general breeding value (coloured signs) (i). 

(&) Body, 

Judging the sheep takes place, after selecting a suitable standard, 
first by looking at it, then taking weights and measurements, by use 
of points and rectangular processes, using the most common abbrevia- ^ 
tions, by photography, etc. 

B. — Judging the fleece and the wook 
{a) Fleece. 

The fleece, the amount of w^ool and the wool respectively are 
Judged according to a definite ke^L The following data are established 
consecutive^ : ' • . 

(i) Degree of fineness and nature of pollution. 

(2a) External quality of fleece (close, apparently close, open, 
wavy,, impurity content). 

(2b), .Internal quality of fleece (even, falling, off, cut). 

(3) Staple of the whole fleece (free and easily divided staple, 
staple difficult to divide, false ■ binder, overgrowth, sedimented or 
felted near the skin, equally divided or equafly formed, unequafly 
divided, 'even texture, uneven texture. 

(i) See Hbkselee. Vererbtmgskhre imd Zudjtbiidifuiirmig. Verlag HoSAiifa. Hamaovei, 
1920. 
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(4) Staple (height and length, tension of the wool, metal 
elasticity (feeling), diameter and closeness, form of body of the staple, 
needle fleece, wax points, etc. ; internal construction of curliness 
in the staple : normal flat, smooth or highly curved, state of the 
staple : erect, oblique, hanging, open, wavy, surface of the staple , 
differentiation of various stages from short to long). 

{$a) Strength of the wool coating (distribution over the body). 

(56) Wool coating on the belly. 

(5c) Wool coating on the legs : (bare, to the hock, thick 
covering of wool). 

{$d) Wool on the head. 

(6) Hair on the face (merino-like, bristly hair, etc.). 

(7) Pigment spots (some black or brown spots, fairly bright) . 

{b) Wool Fibre. 

(8.) Classification of highest importance fineness, strength of 
fibre by parting the staple with the hand. In determining this accord- 
ing to sight and touch, points 9 to 16 must be taken into consideration 
apart from fineness. 

(9) Yield (curliness : smooth, flat-curved, dear, highly curved, 
glassy), determined by blowing the staple apart (also 10). 

(10) Character : (inclined to be too coarse, coarse, very coarse, 
i. e. harsh). 

(11) Truth : (uniformity). 

(12) Thread formation : (bellr-, belly and flank, whole fleece). 

(13) Height and length of fibre. 

(14) Colour of the fibre. 

(15) Glossiness : silky dull, lustrous. 

(16) Perspiration ; (inclination to heavy perspiration, mode- 
rate perspiration, very loaded, yellow' perspiration, wax perspiration) . 

(c) Skin and horns. 

(17) Wrinkle formation ; Free from w'riukles, indicated 
wrinkled. 

(18) Ear ; form, carriage, fineness. 

(19) Other formations appearing on the skin. 

(20) Homs : strength, form, position, colour. 

(21) Finall}', the weight of the fleece is determined immediately 
after shearing, and in air-dried condition. Points 1-16 are also decisive 
for judging the evenness of the fleece. 
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For furtlier exact examination, samples of wool are taken from 
about seven parts of tlie body, namely, the blade (shoulder), the 
fkink (last true rib), the middle of the curve of the loins, the withers, 
the nape of the neck, the middle of the hind leg, and the middle of the 
belly. The parts in italics are the most important. 

For scientific purposes, the number of parts of the bod5^ to be 
examined (as a rule more than seven) is arranged according to the 
object of the investigation. 

Manner of taking : 

The samples, as far as possible of fully 2.5 cm. diameter, are cut 
oft close to the skin, without pulling, so that they will keep the 
natural form as far as possible. 

For exact judging, the wool, or say individual samples of wool 
and wool fibres are then subjected, one after the other, to the 
following examinations : 

(1) Working up the wool fibres to a dr}^ substance : 

2.5 grammes of w^ool are kept for 2 hours in the drying 
cupboard at 98^ C., and then cooled in the desiccator. This treatment 
is continued until constant w'eight is arrived at. The dry substance 
is then given in % of the raw" wool. 

(2) Determining the wmsliing : 

2-3 gr. of w^ool, by means of a glass rod in a porcelain 
vessel, are washed with, ordinaiw^ w^ater of room temperature until 
the washing liquid remains clear, then dried in the drying cupboard 
at about loo^ C., and cooled in the desiccator to constant weight. 
The residue is then gii^en in % of the raw' w'ool. 

(3) 'IForking up the W'ool for yield ; 

(a) with 5 /o soda solution : 2-3 gr. raw wool are first of 
all washed in the w^ater bath in clean tap wmter, and then in 3 % 
soda solution, in which to one part by weight of w^ool there are about 
40-50 parts by w^eight of solution. The washing in soda solution 
continues, with one change of solution, for one hour. It is after- 
wards washed with distilled wmrm wmter, until there is no longer an 3^ 
cloudiness in the washing liquid. The temperature of the washing 
liquid is kept at 50-55^ C. b^' the wmter bath. 

After w’ashing, it is dried at about 100° C. and then cooled in the 
desiccator. This is continued until constant weight is attained. 

(b) with ether : 

The last residue of fat is drawn out by ether extraction, 
determined in accordance with the usual Soxhlet method. (These 
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quantities of fat, 1iom'*ever, are so small — scarcely weigJaable — 
that tMs process can hardly be taken into account in practice)* 

The yield is multiplied by 1.17 (corresponding to normai mois- 
ture contents of 17 % water) and expressed in % of raw wool. 

(4) Detennination of the glow residue : 2-3 gr. of wool, com- 
bined with 5 % soda solution, are reduced to ashes in the platinimi 
crucible, the residue being given in % of initial weight. 

(5) Elastic reaction with chlorine water {AUwortken reaction) . 

(6) Betermination of curliness : Wool from r?hich the fat has 
not been removed is smoothed wdth the curling knife (BuoCk and 
HARTMArcN wool kuives are available) and then the division is made 
into the individual grades of fineness (assortments). 

(7) Betermination of fineness : The determination of the 
fineness is made by the microscope, magnif^diig looo-foM, with a 
micrometer value of 2.4 ; 

(а) in sur\^ey (mostly for practical purposes), 

(б) in cross section (for scientific investigations), 

(c) With the aid of specific rveight. 

The cleaning of the wmol fibres, w^Mch are microscopically 
examined, is done very carefully with ether or also with Carbonic 
Disulphide or Carbon tetrachloride. 

As regards (a) determination in survey : Samples of 100 woo! 
fibres each are obtained for examination. Gl^meiine free from water 
is used as bedding material. Should the uniform structure of the 
wool have to be specially mvestigated, then the diameter of the 
fibre is measured at as man^" places as possible ; otherwise, each of 
the wool fibres in the lock is measured in three places, namely, at 
the base, the middle and the point, special care being taken that the 
measuring place and onwmrds is to a great extent of fairty similar 
nature. 

Elaboration of the counting material : From the counting ma- 
terial obtained for normal use especially the arithmetical average 
is usually determined. Under special circumstances, how^ever, parti- 
cularly in scientific investigations, the average deviation from mean 
value, or the standard deviation, is also calculated. Finally, the 
maximum and minimum counts are given, and their differences, and 
generally speaking all biometrical methods are used as necessary. 

\ As regards '(&)' In cross section: The-wwl fibre is bedded in 
'unheated paraffin of a melting point of 60-650 C., and cut 'with the 
microtome. ' The cutting is examined, in glycerine free from water. 
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■under the microscope. ■ The number of the fibres exaniiaed is loo ; 
as above with (t*?). Optionall^^ either many fibres^ at least lOO, 
are exainined, taking one cross section from each, or (b) several cross 
sections are taken from each of a smaller number of fibres. 

Elaboration of the counting material in these cross section exami- 
nations : Calculation of the arithmetical average, otherwise as above. 

In scientific investigations the geometrical mean is also used, 
for comparison and to prove the method. 

(8) Determination of physical qualities : 

Eor investigating the physical qualities, in addition to the old 
apparatus of Menzel, Bohm, Guldenffennig amongst others, the 
<(Deforden» apparatus from Krais-Dresden is used in accordance 
with instructions. Amongst other things are determined : Dura- 
bilit^s carrying power, elasticity, torsion capacity, with which recen- 
tly time exposure photographs have been used as an assistance. 

(Permanent preparations are bedded in xylol, as glycerine in 
time absorbs water). 

It must, how^^ever, be further mentioned here that most of the 
-other animal breeding institutes of Germany (and of course other 
countries also), e. g. the Universities of Halle, Leipzig, Gottingen 
and Breslau, the Agricultural High School of Berlin, the Veterinary 
High School of Hanover, possess regulations and instructions for the 
valuation of wool, which in thoroughness and originality leave nothing 
to be desired. It is obvious, however, that the methods used for 
scientific purposes are utilized slightly or not at all in the way of 
being introduced into the broad practice of the breeding world, or 
in producing necessary results in a short time in trade and industry. 
Still, as mentioned at the beginning, valuation has been introduced 
into the practice of agriculture, trade and industry, principally by 
touch and sight, and occasionally with the aid of standard marks. 
But this valuation by touch and sight, as at present carried out, 
cannot be satisfactor3^ and cannot be taken ' as a standard, for a 
general valid classification of wool, such as appears to be necessary 
for the preparation of wool statistics by the International zlgricul- 
tural Institute of Rome. This valuation by touch and sight is indi- 
vidual, and must vary in each case according to the views ■and capa- 
bility of the judge. It cannot be doubted that there are certain men 
with a special gift, who really can give a serviceable valuation bye 
•touch and sight, whose classification of wool can and must be taken 
as standard for definite commercial and manufacturing purposes 
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Bui beyond these, there is an army of breeders and other experts, tO'' 
whom the valuation of wool means a question of livelihood and who 
can mid must demand that an objective valuation be carried out, which 
all cmi understand and make use of without further trouble, 

. In order to discover such a method, there has been carried out 
in the last few 5^ears, in the Institut fiir Tierzuclit tind Zticlitungs- 
biologic der Techruschen Hochschule Miinchen, at my suggestion, 
and under my guidance, extensive -work which leads to the conclusion 
that an apparatus has now really been constructed which makes 
possible this long desired objective wool classification, so far as is 
technically practicable, and in such a wa^^ that its introduction and 
operation in agricultural practice, also sheep breeding, in trade, and 
also in the ■wool-working industry, can present no difficulty. It is above 
all owing to the service rendered b}- Diplomlandwirts Dr. Herbert 
Doehnkr of Chemnitz, in constructing a special form of Trichino- 
scope, that this method is capable of being realised in practice. Details 
of the method are to be found in the treatise entitled : « Eine neue 
Methode zur F einheitshestimnmng von Haaren und ihre praktische 
Auswirkting zur Sortimentshestimmung von Schafherden, anwendbar 
much mf die Bestillung der Feinheit von Textilfasern )>. (A new method 
for determining the fineness of wool fibres, and its practical working in 
determing the sorting of flocks of sheep, also applicable to the determi- 
nation of the fineness of textile threads). The work w^as registered 
at the end of 1925 by the Technischen Hochschule Mtinchen as^ 
doctoral w^ork, and is alread3^ in print. 

The substance of this Munich method is onl}" briefly described 
here, and attention drawn to its special advantages. For the sake 
of simplicit3r I confine m3"self partl^^ in the following deductions, 
to passages from the Doehner wnrk.. 

The following is said on the description of the apparatus and its 
origin : a It is obvious that, on account of the natural smallness of 
the object (wool fibres) one cannot w^oxk with the naked eye in measur- 
ing, but must use enlargements unconditionall3^ For the foregoing 
practical aim a microscope is not of much account, as it requires a 
certain amount of training. If, therefore, a new w^orkable method 
is to, be created, then to begin with it must be realized that in practice 
there can only be used a process w'hich is not 011I3’ free 'from science, 
but must be so formed technicall}^ that it can be carried out by any- 
bod}^ even the unskilled. It is of course natural that if a matter 
with such requirements is taken in hand, there must from' the beginn- 
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ing be certain limitations. In this it is absolutely correct to differen- 
tiate between a process the object of which is ho determine the assort- 
ment of great masses of wool, or to carry out the classification of great 
masses of wool, that being the problem which it w^as sought to solve, 
and scientific examination of indiviMial fibres with the object of study- 
ing histological or other circumstances in connection with the fibre. 
The latter requires very much greater exactitude, a complicated, 
optical s3^stem, and conseqnentty, of course, greater magnification. 
All these, how^ever, are accompaniments which cannot be w'orked with 
on account of high cost, or insufficient training of the person making 
the examination. It must also be borne in mind that even in the 
case of the skilled worker, it is eas% understood that the making 
of a great number of microscopic measurements in time becomes an 
impossibility, because, amongst other things, the eyes become so 
tired that the exactness of the measurements suffers considerably 
thereb^u Recentty special attention has been paid to this on various 
sides, and it has also been sought to remove this evil by making measu- 
rements on projected pictures (i). 

There remained, therefore, nothing else to do but to look round for 
another new apparatus wdiich would enable the object to be attained. 
On the occasion of inspections of the Slaughter-house and Cattle Yard 
of Munich, trichinoscofes w^ere introduced, W'hose build and construction 
appeared specialli^ suitable for being applied to examinations of w^ool 
The method of w-orking with the trichinoscope is, very simphq as 
folloivs. The meat to be examined is pressed betw^een two glass 
plates, and theieb\' the difficult cutting of the skin is avoided. The 
projected picture of the prepared substance then permits a wide field 
of survey, in wrhich the trichinae can be sought without force. If, 
instead of the meat preparation, a w-ool preparation is put in the light- 
cone, then the picture of the wool appears on the screen as a great 
field for survey, and gives the possibility of exact measurements at 
hundreds of places. 

The apparatus constructed by the firm of Abitz, of Wetzlar, in 
accordance with the proposal of Dr. Dobhxex, is composed as follow's, 
and as can also be seen from the accompanying illustrations 65, 66, 67. 

As the source of light an arc lamp is used, with light-tight frame 
and special colHmator, of a strength of 8 amperes. It can be attached) 

ii) C. Die Beatimmimg des FeinheitsgrpUes von IVollliaaren nach Messm 

an iliren Projectionsbildem. Zeitschrifi f. Ticrzucht U: ZiicM. BioL, Bel. 3, Heft J. Verlag P. 
Parey, Berlin. 
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with tlie correspondiiig resistance, at ero&ry HgMiiig circuit. By means 
of a clockwork regtdator the lamp bums eveiil3?- for hours together, 
without it being tiecessai}?' to regtilate the carbon. This regulation 
must be certain of fulfilment, for, as w^ill be pointed out later, the 
measuring wrork is carried out at a distance of several metres from the 
apparatus, so that attending to the same would always mean an 
interruption of the w-ork. In front of the arc lamp there is a screen 
which prevents any light escaping at the sides, so that the remaining 
space keeps perfect^ dark, and consequently the projected picture 
appears clearcut on the wall. The crossbeam situated farthest for- 
ward carries a large cross-table, which permits of both a horizontal 
and a vertical movement, so that the preparation received on this 
cross-table can be observed in its full extent. For receiving the 
object there is a specially constmcted « Cuvette », This consists 
•of a glass dstem with three divisions. The three divisions make it 
possible to prepare samples of the side, shoulder and leg of a beast for 
.measurement at the same time. Each division is furnished with 
guides for receiving two glass plates, between which is the wool for 
examination. The « Ciivette » is made entirely of crystal glass, and 
allow^s the light failing parallel to pass out again. The optics of the 
apparatus, placed immediately in front of the preparation, consist 
of a microsummar of 24 mm. focal distance for small enlargements, 
or for greater enlargements there can be inserted objective 3 etc., in 
the same thread, as with -the microscope. For great enlargements 
there is a special wwden frame for receivmg the object-carrier for 
wool preparation and cover-glasses. The microscope objectives 
above number 3 are very dong in their construction, so that it is no 
longer possible, on account of the thick glass wall of the Ciivette, 
to get near enough to the object. The result of this is a picture which 
is not sharp. With the frame arrangement, however, as the tMck 
glass w^all is done Siway with, a sharp impression can be obtained 
without trouble. The projected picture is now^ obtained by a screen 
specially constructed for the purpose of measuring. (Illustration 67) , In 
' a circular frame there is stretched a parchment paper, which is furni- 
shed with millimetre division squares, also millimetre paper. After 
exhaustive investigation, it appeared that it was best to project the 
'picture through the screen, and then work out the measurements 
at the back of the picture. One can thus stand directty in front of 
the ' picture, and therefore' vertically ' opposite it : If, however, it , 
were desired to measure in front of the acreen, one would be in the 




IjghtiiJu IfiH. iJiapliragm. “Cuvette” table with “ Cuvette ” “ Cuvelte ” Objeelive. 

Via. 63. -- 1 fighting amiugemeiit. 



FiC. 66. — Cuvette ” di\'ic1erl into 3 sections corresponding to the 3 scunples of W(K>1 to be taken, 
from the shoulder, side and leg, tilled with thinned cetkir oil; the right conipartment contains 
the glass plates between which the strands of wool have to lie. The two other coiuixirtnieiits, 
left and middle, are here on the picture without glass plates, only half tilled with cedar oil. 


by. Screen, revolving in ball bearings, spanned with coordinate paper coaled 
with i)arahln, for receiving the projection pictures or the pictures of the standard 
nuu'ks. 
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liglit, and to avoid tMs, only a side view of tiie picture would 
be possible, wMcb, liowever, would lead to inaccurate readings. In 
order to obtain a clear picture at the back, the parchment paper is 
coated on both sides with a thin layer of paraffin. The frame with 
the stretched paper now runs in a revohing guide, sc that it is possible 
to carr^^ out measurements everywhere, that is, at everr- part of the 
screen. Technically the measuring is then carried out in such a 
way that the screen with the division revolves until it is possible for 
one side of a miUimetre square to cover one side of the hair to be 
measured. It is then easr^ to read oflF its thickness by the number of 
the covering squares. The division strokes can then be calculated 
easily in micro in accordance with a gauge to be described later. The 
He of the hairs in the field of \ision is thus a matter of perfect indiffe- 
rence as regards the measurements, because by the revoking s^'stem 
measurement is possible anywffiere. This arrangement is preferred 
to the otherwise usual measuring with a specially arranged ruler, as 
it is considered simpler, and quicker to operate. The screen is 
, firmly fixed laterally by rods, so that it remains quite still even 
when the measuring disc is revolving. According to the desired 
degree of enlargement, the screen must now’ be placed at a different 
distance from the apparatus, but always at a greater distance than 
that at wMch one could regulate it.. It is therefore necessarr" to have 
also a check controlled from a distance both for the vertical and 
horizontal motions of the Ciivette, and for the sharp checking of the 
object. The ends of this check run into knobs which are fixed on the 
measuring screen, so that the person engaged there can make use of 
■the apparatus without getting up, i. e. can comfortably w'ork the check. 

We must now’' describe the technique of large scale examination 
b}’ the apparatus. 

As regards taking samples of w’ool from the animal itself, the 
Investigation Committee for Methods of Wool Examination of the 
German Agricultural Society of Berlin at' the Autumn Meeting at 
Wmrzbuxg decided that three samples shoud be taken. The selected 
samples are cut from the left side of the animal (in case the wool 
on the' left side should be damaged, the samples are taken from the 
right side). 

.The samples are taken: 

(1) From the shoulder in the middle of the shoulder-blade, 
.high up. 

(2) From the middle of the 'side, at the last true rib. 
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(3) From tlie middle of the leg, two fingers awa);^ from the 

socket. 

The size of the sample, for microscopic examinations, must be 
at least 3 cm, in diameter. 

Each sample conies in a small paper bag itself, and this bears^ 
an inscription giifing the part of the hodj whence it is taken. All 
three samples from one animal are stored away in one large paper bag. 
On this must be given the number of the animal, and anything else- 
which is necessar\% according to the purpose of the examination. 
It is of great importance that the samples of wool should be well 
prepared for examination in the above manner, as otherwise they 
might easily be separated from each other later, or be exchanged, 
and so inaccurate or quite false results obtained. From each sample- 
of wool a little strand is now taken as carefully as possible, so that 
the texture of the staple is not destro3'ed. The fat is now removed 
from this strand by ether, and a wide camehhair brush is passed over 
it several times, tiiitil the greater part of the dirt is removed. The 
main thing is that the structure of the strand should not be completety 
destro3?ed. It is absolutel}^ necessary" that this should be seen in the 
picture projected later. 

The w'ool prepared in this is now laid betw^een tw’-o glass 
plates wiiich must be perfect^ dry and clean. These must be pushed 
slowi\" into the guides of the Ciivetta '' which has been filled with cedar 
oil, so that the oil can distribute itself evenly ever3wvhere, without one 
blowing. Such w^ould be the case if the plates were still gieasy from 
previous examinations. It is therefore absolutel3^ necessary that the3^ 
should be cleaned perfectH’' after the examination. Sulphuric acid is 
most suitable for this, and, for the sake of cheapness, the so-called 
technical acid, wiiicli is not 3"et cleaned. To obtain still better cleaning' 
of the plates, a little bichromate of potassium is added. In practice the 
cleaniiig process is ver3' simple. The glass plates are simpl3^ thrown 
into a pot with the sulphuric acid prepared in this and the next 
da3" the3" are taken out again with a pair of pincers, washed with 
w-ater, and dried. 

If the three samples from the sheep have now^ been prepared 
for, measuring in the '‘Cuvette'’, this can be proceeded with. The 
actual measuring is preceded b3" an observation of the structure of 
the staple as a whole, in order to see how' it show^s the strand in its 
w^hole course. For this it is best to take a low enlargement (micro-” 
suminar 24) and thus get better general views. This can be observed, 
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eitlier on the screen itself, or a sheet of white paper can be put 
at any point on the path of the light rays, according to the en- 
largement desired, on which the desired staple structure can be 
observed. 

At this point soinethiiig further must be said as to why individual 
fibres are not examined, but the small strand of fibres left complete 
in its natural combination. As regards preparation for the examina- 
tion of individual fibres, first of all this wastes a great deal of time, 
and what is of still greater importance, it carries with it tremendous 
sources of error. The Hanover process (i) requires that the individual 
fibres should be stretched out, so that when the}" are measured 
in air, they are found stretched straight under the microscope, 
and can so be measured. This straight stretching of the fibre 
is now very difficult, however, because in the first place, with a fine 
fibre it cannot be seen at all accurately uith the naked eye whether 
all curling has disappeared from the fibre. The result of this will 
be that there will be further drawing out, and consequenth- the 
fibre will be involuntarily lengthened and its cross section thus altered. 
This will occur still more easily if it is required to uncurl the fibre 
in combination, W'hich is absolutety necessai}- in measuring the cross 
section. 

If curly lumps are also present, then with the finest bedding- in 
process it will no longer be possible to get cross sections. The results 
of this are deep cuts '^dtli entirely inaccurate measuring results (2). 
Mannsfeubt in his work on the uniform structure of the wool fibre 
in the Wliitemberg improved land-sheep, with contributions on the 
technique of w"ool examination (3) notes that drawing the fibre 
out of curl, the lower end of it is already tensely stretched whilst 
the upper end is still not uncurled at all. 

Further, he makes a practice, as does also Boehner, of obsenfing 
the fibres in combination, remarking that in measuring the individual 
fibre in its whole length from the point to the base, great fluctua- 
tions (8-10 micra) of cross-section occur. This is a proof that it is 
not possible to determine the assortment accurately by merely, as 

(i) C. Kronacher. Neueri iiber Haare und Wolle. Zeitschr, /. Turs. u. ZiicM, Biol, 
Bd. I, Heft. I, 1Q24. 

{2) Kronacher Sachsinoen tmd Schafer die Wollefeinli. Best, am Quersdinitt. Biid. 
11. i. Frojekt- Bild. Zeitschr. f. Tiers, u. Zucht. BioL, Bd. 2, Heft 3, S. 224. August I 9 - 25 - 

(3) llANNSFELDT. Uiitersuchtuigen iiber die Treue des Wollliaares beim Wiirttemberg, 
veredeiteii Bandscliaf in. Beitr. fiir .Tecbn. der Messung, der Wolifeinlieit. Zeitschrift /. 
Tiers, a, ZiicM. Biol., Bd. 4, Heft i mid 2. June 1935. 
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the Halle x^rocess for exainple> cutting off the lowest millimetre 
of the fibre and then taking measurement of this piece. 

The tesult of the MannsfkIyDI' investigations, as laid down on • 
page i6o and following, says : « The wool fibre of the ram is almost 
of equal thickness throughout its whole length. 

With the ewe, however, it is finer towards the base. 

The reason is to be found in a regular nourishment of the ram 
during the whole year, as opposed to an irregular nourishment of the^ 
ew^e. In comparative examinations of sheep left out grazing, it appe- 
ared that an irregular nourishment, such as is caused by roaming 
the pastures, has a greater influence on the strength of the w^ool fibres 
than on gestation and milk secretion ». 

The refinement of the fibres tow’ards the base will perhaps not 
be so much in evidence with the finer and more even wools as was- 
the case with the Mannsfeldt examinations of the Wiirtemberg im- 
proved land-sheep. Still, attention must certainly be paid to thiS' 
factor in the methods of W'ool examination. The variation in strength 
of the W'Ool fibre in its W'hole course is also plainly- to be seen if the 
projected picture of a little strand, enlarged from top to bottom, iS' 
observed. These proportions can onl}' be got correctly if measure- 
ments are made of every section of the fibre from point to base. 
This is most easity possible, howwer,if one has before one the whole 
combination of the staple, because in all parts sufficient possibilities 
of measuring can be found. It can at least be claimed that the measu- 
rements so obtained come as near to the actual proportions as is 
within the reach of possibility. Ah other methods, such as measuring 
the smallest cuttings of wwl fibres (Halle), or measuring cross sec-^ 
tions of them (Hanover) necessitate in order to do justice to these 
conditions, the taking of samples from different parts in the length of 
the fibre from top to bottom, or an attempt — wHch w^ould be different 
in each breed — in a preliminary examination to find places where- 
all the 'fibres show'ed the same length in relation to the cross-section. 
Of course the latter would take a very great deal of time in carrying 
out the method technically, and so make the work unprofitable* 
Moreover; the search for such faultless parts is only a makeshift, and 
as such should be Httle used. A further advantage of the use of the'- 
whole strand, retaining^ its complete natural proportions of construc- 
tion, is that the character of the curling can be at once determined in' 
the picture., The curling locks, in the_ places where the wool fibreS'- 
still hang together, will be strongly marked in the picture, and' can- 
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easily be judged. One can even go further, and maintain that it is. 
superfluous to take measurements, and for judging a flock it is siifli" 
cient to work on the general impression of the structure of the staple,, 
and determine the assortment in accordance therewith. According, 
to the strength of the wool fibre the picture of the strand will some- 
times be quite typical, and sometimes not true to type. If now 
standard ficUires of each assortment, prepared by a photographic 
method to be described later, are produced, then it is an easy matter, 
by comparing the projected picture with the corresponding standard 
picture, to determine the required assortment. It requires nothing 
more than a good eye, and after a little practice this method of deter- 
mining assortments can be carried out even by people ’who are laymen 
in wool valuation. The time which this examination requires is then 
the least possible and amounts to only a few^ seconds. The general 
view of the staple, moreover, shows aU the diseases and changes which 
often occur in the wool fibres, and the recognition of 'W^hich is of 
such great importance for the w'oohusiiig industry. The Munich 
method also allows one to study the formation of thread marks. 

In making observations wdth these pictures giving a general view% 
it is far better not to have the enlargement too great. In the Boehner 
examination it is assumed that fifty to sixty-fold is quite large enough. 
If the enlargement is carried further, then only a few individual 
fibres are presented sharply, because the 'V’-ool, of course, lies quite 
freely in the Cuvette '' betw^een the tw^o plates, and is only exposed to 
the adhesive pressure betw^een the tw^o plates, so that the fibres lie in 
different optical planes. The result of this is that naturally only 
one plane can be focussed sharply, and obviousty a perfectly sharp 
general view of all the tibres is never obtained. Then the field of 
vision must certaii2l3^ be changed, w^hich is necessarj^ without further 
ceremony. Great enlargement comes into account in measuring in 
another connection, and its use will be described later. 

At the place where otherwise the two glass plates with .the sample- 
. of wool are pushed into the '' Cuvette an object micrometer (division 
etched on a object-carrier mm. i in 100 parts) is inserted, and tMs 
division projected on the screen. By comparing the projected divi- 
sion with that fixed on the screen, the micrometer value is then ob- 
tained, which of course is only valid for one and the, same enlarge- 
ment and one and the same distance of the screen from the apparatus. 

Example of the calculation: 

10 parts of the projected division are covered b^" 19 parts of 'the- 



528 


KKNSEI,HE 


division of tlie screen. The calculation of this result then gives a 
micrometer value of 5.26. The number of the division marks on the 
individual fibres found the measurement must therefore in this 
case aiwa37s be multiplied hy 5.26 in order to get the strength of the 
fibre ill micra. In the above calculation the 10 projected division 
mark had to be again multiplied by 10, as the division on the object- 
carrier is onlv” made so that one division mark bears 10 micra. At 
the micrometer values of the microscopic measurements, there enters 
therefore the division of the screen, and the object-micrometer is 
not on the object-table, as with the microscope, but in the c( Ciivette » 
at the position of the object. 

As regards the measuring, this, with a little practice, is very 
easv’ to carr\^ out. In accordance with the Doehner examinations, 
it is best for the measurement to be done with 183-foid enlargement, 
therefore with a micrometer value of 5.26 and a distance of the mea- 
suring screen from the apparatus of 295 cm. The bedding in cedar 
oil then ensures that the fibres can be focussed perfectly- on the screen, 
without shadow’s on the edges, and thereby exact measuring results 
obtained. This wrould not be the case if, for example, glycerine w^ere 
used for bedding in, as then too large black shadowrs w’ould He 
on the edges, and make the measurements inaccurate. The cedar 
oil is the same as is used for oil immersions, but of a certain 
thinness. In commerce it is knowm as <( cedar oil for clarifying micro- 
scopic preparations )>. As already mentioned above, the fibres by 
being bedded without force in the « Cuvette », are found in different 
optical planes, so that ahvays onh’ one plane can be sharply focussed. 
This is then focussed in measuring, and aH fibres are measured which 
are sharph’ imaged, in order then to focus sharply another plane. In 
the work some care must be taken that the staple is drawn 
through the field of vision in its wiiole course, so that the measurements 
may extend regular^' over the w^hole course of the staple, and calcu- 
tions made of any strengthening or w’eakening of the hair at any part 
of it. It is alwmys best to measure from the points of the hairs (i. e, 
from the uppermost end of the staple) onw*ards to their ends, so that 
in comparing the individual measurements v’ou always have before 
'you the same parts of the group. 

For the sake of accuracv’ in the measurements, and with the 
object of achieving greater speed in the work, it is Yery useful for 
one examiner to cariy^ out the measurements, and another to note 
dowm the results. 
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The testing of tMs new Munich projecting method by comparing 
it with the measuring methods of other institutes showed the com- 
pletely satisfactory utility of this method for carr3dtig out measure- 
ments. A comparison of the results of the Munich projection method 
.as they were read off the projection scheme, with the results as 
found direct in the microscope, showed no great difference in the 
findings, so that in this respect also no objections can be raised to 
the projection method. Another considerable advantage of the 
.Munich projection method for measuring is that the material for the 
measurements is given in such a way by projection of the whole staple, 
that it corresponds to the actual conditions on the body of the animal 
or in the wool samples of commerce, and cannot be influenced by a 
voluntary or involuntary selection in taking samples of fibres for the 
microscopical examination of individual fibres. 

It must again be expressly stated here, however, that in the first 
■degree this Munich method has been wm^ked out in order to get as perfect 
■as possible a picture of the wool, in the presence of which a quick, objective 
.carrying out of wool olassifixatio-n, free from objection, is possible in the 
practice of sheep breeding, commerce, and the wool working industry, and 
not simply for the purpose of investigating or measuring the fineness of 
the wool fibre. 

In conclusion, I would draw attention to a few special advantages 
offered by the Miiiiich method or apparatus. Above all, it is absolu- 
tely necessary" that the sheep breeder should penetrate more into 
the secrets of the wool. The profit in sheep breeding depends for 
the greater part, at least in certain directions of breeding, on the 
production of wool which is as valnable as possible, or which can be 
well utilized. The structure of the wool fibre or of the fleece of the 
animal, is also at the same time an external indication of the hered- 
idary .qualities l^dng in tlie individual. The accurate examination 
nf the wool can therefore give a picture of the breeding standard 
of the flock ; breeding unsuitableness and faults of any kind, false 
■curling, appearances of degeneration, etc., can be immediately reco- 
.gnized in the picture of the wool fibre of the animal concerned. ■ Before 
■all, stress must here be laid on the great importance of seeing that 
Ihe wool to be produced shall show an undoubted regularity or better 
uniformity, ^ and on the fact that the 'picture of the strand or staple 
produced by the Munich method gives definite information regarding 
this uniformity. As regards determination of the assortment, it is 
impossible in, practice to carry out direct microscopic measurements 

2 — Agr, ingU 





HENSEMR 


of, the fineness of wool fibres in the mass. With the Miinich method" 
it is easily possible to obtain pictures giving a general view, which even, 
by themselves, but still better after comparison with standard pictures, 
put the observer in an excellent position to determine the classifi- 
cation. 

Such pictures can easily be made into permanent photographes 
costing onlA^ a few pence. One simply puts a frame with gas-Jight 
paper (beonar extra hard, for example, does very well) in the light- 
cone of the apparatus, lights up for a few minutes, develops, and 
then has a perfect photograph, true to nature, of the wool concerned. 
If, therefore, examinations of wool are carried out at any institute' 
for the advancement of breeding, it is easy to forward to the sender 
of the wool sample a picture from which he can obtain much valuable 
information 'for his breeding. In the appendix to the Doehnek. 
■work, pictures of such photographs are reproduced, which are also- 
given 'here at the conclusion of my observations. They are illustra- 
tions of wool, from the finest merino to the coarsest land-sheep, from 
the collection of wool of the Institute for Animal Breeding and Breed- 
ing Biolog3^ of the Technical High School of Munich, which to some 
extent have served, or may'ser\re as standard pictures. 

Photographs are also taken of wool and cotton yams, therefore' 
of manufactured wool,, and it is seen that in spite of the thickness 
of the object, very good pictures can be obtained. Of course, the 
photographs must always be taken at the sam-e distance, and with the 
same objective, otherwise they cannot be compared with each other. 
The pictures published in the Doehkee w^ork were made at a distance 
of 109 cm. of the picture from the apparatus, a 43-fold enlargement, 
with the microsummar 24 mm. focal distance. (The illustrations w'ere 
then, in the printing, reduced to ^4 of their natural size). If a glass- 
plate, with etched millimetre dimsion, is laid on the photograph, 
then with this there is quite a good standard of comparison for the 
thickness of the individual fibres. The pictures also show the course 
of the curling, so that direct curling studies can also be made. If such, 
general views are now prepared of fibres of every assortment class,, 
which have previously been measured accurately to show to which, 
assortment or quality class they belong, then standard pictures of 
assortment or quality are obtained in a comparatively easy manner, 
as. has been repeatechy mentioned before. Certainly, the projected, 
pictures of the samples of wool which are to be examined, when com- 
pared with these standard pictures, do not always represent pure as- 
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sortmeiats, but the fibres will be distributed amongst various classes of 
tMckness. It is then the business of the examiner to find between 
which assortment classes the sample lies with reference to its qualit}^ 
or to which class belong the fibres, which constitute the greatest fart 
of the sample. The carrying out of this w-ork may perhaps at first 
appear rather difficult, but in reality it is not so after a little practice. 
Ever^^one wffio has once seen such a projected w^ool picture will be 
astonished how clearl}^ and plainly the wool fibres stand out and 
how, at the first impression of the picture, the first glance gives 
great clearness with regard to the composition of the thickness of 
the fibres, and particularly as to the quality of the sample of wooL 

Now, as regards the examination of yams in the apparatus, this 
can be ver}?^ valuable in practice. The yams, as already described, are 
dealt with according to numbers (relation between length and weight at 
a, definite moisture content). In these number data, however, there 
is, of course, no direct information available regarding the thickness 
of fibres, of -which the material concerned is composed. One and the 
same yam number, therefore, -wdll often turn out differently, accord- 
ing to the delivery^ Even if the difference ranges within certain 
limits, it ma 3 ^ have an injurious influence on the process of manufac- 
ture. If, therefore, the sample of 3^arn neceived from the dealer is 
examined onl^" once in the apparatus, and that is easily possibile 
technically, then buying can be done with much greater safety than 
without previous examination- Spinning miUs, felt factories, etc., 
will often find it necess&iy to take specimens of their n aterial for 
examination, in order to expose difficulties in the process of manufac- 
ture. Further, of course, all other threads, of vegetable or animal 
origin (cotton, hemp, silk, artificial silk, etc.), can be examined in 
the apparatus. 

It can be seen, therefore, that the range of applicability of the 
Munich examination method is not confined to the field of wool examina- 
tion, but also goes further into the process of manufacture. Once the 
method has proved itself serviceable in practice, then one could at 
last set about establishing an international unitar}^ valuation table 
especially for wool, for which the results given by the projection 
method of examination would .serve as a basis. Then, at least to a 
certain degree, a check would be given to speculation in the wool 
trade, and to much more of the present vagueness. This, however, 
presupposes of course an understanding between the agncuUurists inte- 
rested in wool, and commercial and industrial interests. The initiative 
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must naturally come from agriculture, because industry lias perhaps 
less interest in such reforms. 

From what has been said, it is now necessary, in order to make 
the advantages of the Munich method accessible to the breeders and 
industry of the whole world, that a standardisation of wool should 
be carried out in such a way as to have international validity. 
For this it is necessary that the qualities of w^ool chiefly available 
in the principal producing countries should be compared with one 
another, and from this the principal standard marks of the world be 
found or' established. For carrying out the standardisation, of course, 
the experience of commerce and industry, in addition to that of 
agriculture, must be drawn upon ; for example, there must be consid- 
ered the principal qualities of wool of the largest w^ool dealing centres, 
such as England (Eondon), Australia (Sidney, Brisbane), Cape Colony, 
South Africa, the Argentine, etc., as also the large spinning mills, 
and 'the wool- working and wool-growdng countries. The United 
States of America have already established accurate standard marks, 
and work in^ accordance with these in their breeding. In Germany 
the matter has reached the stage where the Bonder ausschuss fit 
SchafleisUmgsfrilfungen der Deutschen Landwirtschafts-Gesellschaft 
(Committee for testing sheep produce of the German Agricultural 
Assoc.) has recently decided to undertake the work of establishing, 
in as short a time as possible, a German wool standard, in which the 
Munich method will be taken into consideration. 

The apparatus is at present erected in the laboratory. Negotia- 
tions are in progress, however, to make the whole apparatus 
capable of being taken to pieces so as to be easy for transport and 
manipulation, and cheap, in short, so to fashion it that there will 
be practically nothing to hinder its general use. Also the putting 
of standard pictures directly in the field of vision of the wool sample 
to be examined is provided for, w^hich will ensure an easy comparison. 
Naturally, howwer, it is necessar>^ to caix}'* out first the standardisa- 
tion ' of the wools of individual countries. 

Nevertheless, I think I have pointed out the way hj which, 
through 'Carrying out the definite estabHshment of wool statistics 
throughout the world, there will also be obtained, at any rate in 
'course of time, a classification of wool which will be as accurate as 
possible, and hj which an objective standardisation of w^ool, of 
international validity, can be achieved. 
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Author's not^:. 

A long interval has elapsed between the writing and the printing 
of the above treatise^ During this time the Mtmich method has had 
to undergo the strongest possible criticism from which it has emerged 
satisfactorily. 

Pronotmcements on the usefulness of the method have brought 
matters so far as to allow the introduction of further improvements 
of the essential points of which I will here make mention. 

For this new apparatus, the Munich method of measuring wool 
fibres, a magnification of 500 was finally decided on. This magnifica- 
tion was reached by Dokhnbr by means of ocular and objective glasses. 
The combined system is carried out in a tube in front of the « Cuvette 3). 
The ocular glass is specially made for micro-projection and is perfectly 
corrected. Errors in projection pictures are thereby quite eliminated. 
The <( Ciivette » has also been entirely simplified. It now consists onl}’- 
of 2 glass plates of which one is 2 mm., the other % thick. 

Both run in a metal guide to whose low’er end is fastened a container. 
This is fixed for the reception of the thinned cedar oil. The wool 
is no'w simply put betw’-een the two glass plates after these have been 
moistened with cedar oil and then pushed with them into the guide. 
The metal container, of which we spoke before, is brought to the 
low-er end and partially fiiUed with oil, so preventing a downw^aid 
escape of the oil from the plates. 

The fact that the object and the objective are only separated 
by a thin glass film of 0.5 mm. ensures a greater dearness than 
formerly. 

The apparatus itself is made by the firm of Rbichbrt at 
and can be got through Messers TAUTBNSCHnAOER — Eindwukm:-* 
STRASSE — MoKECH. 

The price of the finished product amounts to about 400 marks, 
(price at time of writing). 

The manipulation of the whole apparatus is wmnderftilly simpH- 
fied in recognition of the essentially practical use of the instrument. 

The arc lamp is replaced by an electric glow lamp and the whole 
system is made light proof from without, so that dayhght examina- 
tion can now be made. 

The whole apparatus is so packed on delivery that one can 
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take it about witk one wlieii travelling. The examination is no longer 
confined to a special Institute but can be made an^^-wliere one may 
chance to be, e. g., in the stables, out on the fields, etc. 

Exposures can now easily be taken on plates (for the making 
of prints) and also as was formerly the case on gas light paper. 

Dr. H. Hensk^KR, 

Professor and Director of the Institute 
for Animal Breeding and Breeding Biology 
of the Technischen Hochschide of Munich, 


N, B. — Professor Henseler has just been asked to study the wool problem by the 
Australian Govemmeat. 



THE USE OF SULPHURIC ACID AGAINST WEEDS 
AND CERTAIN CROP PARASITES 


Since 1907 we have been investigating the tise of dilute snl- 
-phtiric acid for the destruction of weeds and variotis parasites of ctil- 
■tivated plants. 

I. — Use of sulphuric acid m fields of cereaes. 

Utility of the treatment against imeds. 

The iitiEty of the treatment against weeds does not reqtiire 
lengthy demonstration. Good agriculturists admit that, on niany 
properties, weeds cause greater losses than frost, hail and par^ 
asites. Particularly, deficient crops of cereals are due in great mea- 
sure to the intense gror^i:h of adventitious plants favoured by pro- 
longed periods of rain. This situation draws greater attention to 
■various processes of cleaning lands sown with com, hoeing of wheat 
fields, repeated harrowing to puh up certain superficially rooted 
plants. These operations are not always applicable or effective 
owing to the want of manual labour or to excessive humidity of 
the soil. Consequently quicker and less costly methods, such as 
.applications of liquids or caustic powders, have been welcomed. 

Agriculturists have especially made use of spra^fing with 1000 
litres per hectare of a 4 per cent, solution of sulphate of copper, 
or again powder spraying ’with 300 Mlogrs. of anhydrous sulphate 
of iron. Dilute sulphuric add has also been recommended. The 
first trials of sulphuric add on fields of cereals date back to 1S98. 
.Messrs. BoismEr, Brandih and Ducnos, who experimented with 
this product in the Paris district, then concluded that it could not 
be used in practice. I 

We have renewed these trials and, by degrees, we have been 
able to determine the periods of use, the doses of the acid and the 
precautions to observe. On the whole the results on cereals (wheat, 
rye, barley and 'oats) are very satisfactor3\ Growers now use se- 
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veral tlioiisaiads of trucks of acid and some twenty makers 
factnxe special spra3diig machines for the application of this new 
cultural practice. 

At dilutions of 5 to 15 per cent, in volume, snlpliiiric acid is^ 
miidi more active than sulphate of iron, sulphate of copper, syl- 
vinit or sea salt, with which many weeds are not destroyed. It 
does not cause a partial poisoning of the ‘cereal and a decrease of” 
growth of straw as do copper salts or chlorate of soda and its de- 
livitives. Applied in numerous fields, w*here it would be service- 
able, the process of destruction of w^eeds which we have investigat- 
ed, properly used and popularized, could increase the crops of wheat 
in France bj?- several million quintals. 

Action on soils. — Sulphuric acid attacks the mineral or organic' 
matter in soil (ver^^ rapidly). 

It forms sulphates 'which, in dry weather, appear as a white 
powder, recalling that obtained after an application of superphos- 
phate.' ,The action of dilute sulphuric add on minerals, organic 
matter and bacteria in the soils has not yet been determined. Fer- 
tilisation by acid solutions is always shewm by an increased crop. 
This fertilising ' action is also very marked on various crops follow- 
ing immediately the cereal treated, such as turnips and red dover. 

However, in a dry soil, the treatment followed by a long dry 
period, may decrease the afield, so that earty sprayings are preferable 
for light soils and in warm regions. 

Sulphuric add is decalcifying in the same degree as sulphate' 
of ammonia and it decomposes a '?^^eight of lime approximately 
equal to its own weight. 

Action on weeds — Sulphuric add is not poisonous ; it is a 
dehydrating substance. It acts more strongly when the organs acted 
on are younger, more tender, more swollen with water. Similarly' 
the action is more decided and quicker when the evaporation of 
the add solution is more rapid owing to a dry, warm, windy, 
sunny atmosphere. 

With 8 or 10 per cent, solutions of add, at 65^ Baume, many 
weeds are quickly^ scorched, viz. those which when young have wide- 
spread, soft leaves easily wetted* with terminal buds easily visible- 
at the surface of the sod, for example ; — 

Ranunculus arvensis 
Sinapis arvensis 
Raphanus Rapkanistrum 
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MaSricaria inodora and M. Chmmmilla 
Polygonmn aviculare 
Medicago aficulata. 

Other weeds, more resistant, are destroyed with a strength 
of 12 to 14 per cent, volume of acid at 65® Batime, of 1820 den- 
sity : — 

Papaver Rhoeas 
Scandix Peden-Veneris 
Centaurea Cyanm 
Bomgo officinalis 
Lychnis Githago 
Vida, Lathyms, etc. 

The action is, moreover, more marked when ^''otinger plants 
are operated on, subject to the condition, however, that they are 
above ground and quite visible. 

The leaves of thistles [Cirsumi arvense) arranged in a rosette, 
are badly scorched and the corrosive action even Just reaches the 
underground stem. Under these conditions, instead of producing 
three or four shoots, as occurs after cutting thistles, the weed puts 
up, very late, a single thin stem which does not flower and at har- 
vest time scarcely exceeds half the height of the stalks of the ce- 
reals. 

Unfortunatefy, all w^eeds are not killed, and among those "which 
resist the treatment, should be mentioned the bulbous Uiliaceae 
{Mmcari, Allium, etc.) as w^U as various harmful Gramineae ; — 
Agropyrum repens, AgrosHs stolonifera alba, Afrhenathenmt bnlbosum, 
Lolium temuUntum, Avena fatua. 

Action on the cereals. ~ The cereals are much more resistent 
to dilute sulphuric acid than most of the weeds and this essential 
difference explains the results obtained. 

In spite of the sorry apj>earance w’-hich immediately foflows 
the application, too much concern should not be shown, nor a hasty 
conclusion reached. ' As a matter of fact, cereals with their smooth 
erect leaves covered with ' cutin and wdth their ears hidden in the 
centre of a sheath, suffer little’ from the treatment. 

The roots, remaining intact, soon repair the damage caused 
by a kind of nipping. The acid may scorch and whiten two 
or three of the five or six outer leaves which each cereal plant 
has at the time of treatment. But, after a fortnight or so, the 
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plaat starts again vigorous, strong and green; it produces strong 
stalks and full ears. Tlie maturit^^ of cereals treated with the 
acid is retarded by a few' da^^s and the straw lengthens in the fort* 
night which precedes harvest. The delay in the upward growth 
of the w^heat decreases lodging. When the treatment is effected 
early enough, the crop of straw is in no way modified. On the 
other hand treatment effected too late reduces the height of the 
.stalks. 

In the week following the treatment, scatter nitrate and harrow'. 
The fertiliser w^ill produce its full effect on the crop. 

Thanks to the treatment, the grains are more abundant, and 
larger, without mixture of weed seeds, which further increases the 
selling value of the crop. Moreover, by preventing the weeds from 
seeding, treatments repeated for several years contribute in a most 
efficient manner to the permanent cleaning of the soil. 

Treatment with acid is easier, quicker and less costly than 
hoeing cereals ; it acts both on the rows and in between them. 

Action on Footrot of Wheat — Our observations in experimental 
plots and also in treatment of' large crops w^hich deal with thousands 
of hectares of wheat yearly, have enabled us to note, since 1913, a 
very marked effidency of sulphuric add against Footrot of vrheat at 
least as regards treatment with a strength of 10, 12, or 14 per cent, of 
acid at 63^ Baume on winter wheats bearing five or six leaves. 

In certain cases the difference betw^een the plots was extremely 
strikiiig. The control plot had numerous stalks bent at the base, 
almost severed by rot, while on the treated surface it required a 
long search to find, at the feet of culms remaining erect, a few' su- 
perficial black spots of Leptos'phaeria herpoirickoides. 

'Numerous concordant results obtained in Gascony, Brittan5^, 
in the Beauce, etc. confirm this useful effect of the sulphuric acid 
treatment against the Footrot lodging caused Leptosphaeria, 
The treatment appears to be equally effective against '' Take all '' 
on “ Wffiite head ” Footrot caused by OpMobolus graminis which 
rots the collar region of the plant. 

For the last four years, at the National School of Agriculture 
at Rennes, all wheats after potatoes, more particularly exposed 
to attacks of Footrot, are treated with the acid in the second half 
of March, even in the absence of weeds. 

Nature of the add* — The factories supply add at 65° Baume, 
acid at 60® or acid at 32-53^. These three types of acid may suit. 






Big. ^o. — t^ffect of sulphuric acid at a strength of lo ix.‘r cent by voliitue 
on some plants. (Photograph of 15th April lyr^i. 

(i) Untreated charlock. 

(e) Charlock treated (.>n the 5th IMjirch: tlie principal .stalk has ijecii scorched, 

(3) ■\Mieat plant treated on the loth Bebmary ; the phuit ha.s not suffered. 

(4) Charlock treated on the loih Bebruary and remaining short, stunted 
and deformed. 

(5) Lathyriis Aphaca, treated on the loth Bebniain' : the stalk, scorched, 
has not elongated. 



Big. Si. — - Bheld of wheat infested with, white charlock {Rapluinus Rap'hanhfrifm), 
treated on the 5th l^Iarch 1912 whith sulphuric acid at a strength of 10 per cent hy 
volume. Photograph taken on the 15th April 1912. 

A. Control plot, with cliarlock. 



‘Big, 32 , — Action of sulphuric acid on Foot rot {Lcptospnoeruip 

Treatment of ‘FebruaiT 1913 with 1000 litres per hectare of solution 
TO per cent, of acid at 65° B. 

Just before reaoiui?, the stalks are bent and lodged in the control part 
with large ears, in the treated part. 


— Actio7t of sulphuric acid on Footroi of wheat. 

Result of a treatment in IMarch 1924, in Beatice, with 1200 litres: 
cent solution by Tolume of acid at 65® B. 

In the foreground, control plot with the stalks lodged. 

Tn fj-tja KorirorrAiiitfl fYP^ted nlot with erect stalks. 




STOPHURIC ACIB 


539 


'The acid at 52° is often the easiest to procure and the most profitable. 
It is the easiest to handle. 

The normal acid at 65-660 B. is slightly more expensive than 
the other commercial t5rpes ; but it is pure ; it saves packing in 
carboys and diminishes the cost of transport. The type to be 
preferred is that which is cheapest per kilo of pure acid ; at short 
distances from the factories this nil! often be the acid at 52-53^-^ 
Baume. i litre of acid 'at 65^ is equivalent to 1.25 of acid at 60^ 
or 1.50 of acid at 52®. 

Acid strength and quantities of solution, ~~~ For winter cereals^ 
the average strength is 10 litres of acid at 650 Baume per 100 litres 
of prepared solution the density of which reaches 1100- mo. 1000 
to 1200 litres of this solution must be spra^^ed per hectare of cereals 
in order to wet them as would a hea\^" dew. 

We have always insisted on the utility of a preliminary test 
which allows us to determine in a few' da3’'s the suitable strength : — 
7, 10, 12, 14 per cent, for winter cereals, according to the kind of 
weeds to be destroyed and according to the state of the crop. 

With oats and spring barley, to be treated for preference when 
•the3^ have two or three leaves in the second half of iiprii in Cen- 
tral France, one gets complete destruction of charlocks or mustards 
by spraying, on fields rolled and levelled using a sulphuric solution 
of 1040 to 1045 density ; obtained with 4 to 4 34 litres of acid at 
65° or 7 to 8 litres of acid at 

Sulphuric solutions of 1040 to- 1045 density do not ca'use no- 
"ticeable injury to clovers and lucerne sown in spring in the cereals. 

Period of treatment, — Ordinarily, at the time of treatment, the 
winter wheats, ryes or oats have leaves 10 to 12 centimetres long, to 
the number of 5 or 6 leaves per plant. The bud is still w^ell buried, 
hut the leaves are already covered with the waxr" coating' which 
renders them difficult to wet and very resistant. The soil is still very* 
'Visible and the, weeds to be destroyed have only two or three slightly 
developed leaves, not hidden under the leaves of The wheat. It is 
mainly the appearance of the weeds to be destro^'ed which determiiies 
the period of treatment, which must be in dry weather, or at least 
not rainy. 

In France, in the South-West, ,the winter treatments are grad- 
’"Uated from the 15th December to the 15th March. In the Cen- 
tre, the period ist , to ' r5th Apidl is preferred. 

Spring, cereals' are mainl3^ treated when the}^ have three leaves, 
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m the second talf of April, in France, as soon as tlie weeds to be 
scorched are well spread on the grotmd, without being covered 
by the cereals. 

Prefamtion of solutions, — The nse of a densimeter, for example- 
the mnstimeter or must hydrometer graduated from 1000 to 1200 iS' 
of real service in, the preparation and checking of sulphuric solutions. 

In the cultural practice which concerns us, the difference of 
density due to the rise in temperature, from about to 30® C.,, 
is negligible. 

The strength of 10 per cent, of add at 65°, used on winter ce- 
reals, corresponds to the' density of 1100 to iiio or Baume, and 
all solutions of that density contain the same quantity of pure 
acid, whatever the commerdal add may be (at 65°, or at 60^ or' 
at 53<^), which, w^as used in preparing them. 

For spring cereals the average strength of 4 per cent, corres- 
ponds with a density of 1045 (or Baume). Consequently it -is 
possible and advantageous to prepare in this w^ay 200 litres of .so- 
lution : 

1) Into a barrel open at one end pour about 150 litres of 
water ; , 

2) Add gradually approsimatety, without w^eigHiig or meas- 
uring, the dose of commercial acid adopted for 200 litres of solution ; 

3) Stir thoroughly with a stick or with the loading pump. 

4) Check the density with the densimeter. 

5} Fill up to 200 litres, by adding as required a little more- 
acid or a little more wrater. 

6) Stir again and verify the density, average ,1100 for win- 
ter cereals and 1045 for spring cereals. 

Precamtions to be taken. — The concentrated acid is dangerous, 
but 10 per cent, solutions only attack the hands slowly; the pain, 
however is sharp on cuts or cracks. \\Tien the w'ork'is continued 
for several days, the hands are heavty greased, or leather or rubber 
gloves are used. 

The eyes are very sensitive to the action of small drops of 
add. The operator stands so that the wind blows the spra^’-ed so-' 
lution aw^ay from him or to one side. 

For, greater safety the eyes are protected with spectacles, but 
this precaution is seldom necessary. 

, To avoid wetting his boots, the operator holds the nozzle of the.:-" 
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Spray away from Hs path. He should also wear sabots and old 
■clothes. WooUen clothes are attacked least. 

The workmen should be warned of the danger of the splashing 
of pure acid caused by the entrance of air into the neck of the car» 
bo3"S w^hen being emptied. 

The acid is always poured slowly into a large quantify of water. 
To prevent dangerous splashing the water should never be poured into 
the acid. The mixture of acid and water becomes warm. The 
use of warm solutions, recently prepared, gives more marked re- 
sults, but the joints or solderings of the apparatus are more corroded. 

It is as w-ell to put some pure water near the field, to enable 
immediate and thorough washing to be done in case of accident. 

Results on cereals. — (i) When winter cereals have 5 or 6 leaves, 
from December to mid-April, in the Northern hemisphere, make a 
preliminary trial, then destroy the weeds wdth solutions containing 
8 to 12 litres of sulphuric acid at 65® B, per 100 litres, or an 
equivalent quantity of sulphuric acid giving a density of about 
IIOO. 

(2) For spring cereals, when the^’ have 2 or 3 leaves, about 
a month after sowing, and vrhen the weeds to be scorched are well 
out, make a preliminary trial and treat with a solution contain- 
ing 4 or 5 litres of acid at 65^^ B. per 100 litres, or an equivalent 
quantity of sulphuric acid giving a solution with density of about 1045. 

(3) With an apparatus on wheels it is possible to treat a hec- 
tare in two hours at a total cost of less than 100 francs, labour in- 
cluded. 

For wheat, the average increase of crops in fields treated va- 
ries from 200 to 500 kgs. of grain (per hectare) : it is often much more 
and is well worth the cost. 

II. — Us:e OF stmPHURic acid 01^ various crops. 

Without reviewing the various agricultural uses of sulphuric 
acid, we shall here note its utilization in fields of flax, lucerne and 
permanent grasslands, for control of Vine Antracnose and for the 
winter cleaning of fruit trees. 

Destruction of weeds in flax fields. — Flax fields with plants 15 
centimetres high very 'much infested with thistles {Cirsium arvense), 
white charlock {Raphanus Raphanistrum), sowr-thistle {Sonchus}, were 
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treated towards tlie I5tli May with 1200 litres per hectare of a 
solution of sulphuric acid of 10 per cent, strength by volume. 

Five days after treatment most of the weeds were completely 
withered. The stalks of flax, on the other hand, had retained their 
beautiful green colour and gave a high yield. Flax therefore seems 
to show at least equal resistance to sulphuric acid as do grasses 
(G. J ANNIN, 1925), A great advance would be made if this ex- 
pensively weeded crop could be, by means of treatment with acid, 
sufficiently freed from weeds to enable the harvesting to be done 
with a reaper-binder. 

Use in hicerne fields and grass lands. — In January we treated 
lucerne fields and permanent grass lands with solutions of sulphuric' 
acid at strengths of 10 per cent, and 15 per cent, by volume. 

The slugs {Umax agrestis) were killed, blackened and eliminated 
in 24 hours. The moss,, discoloured, yellowish-white, w^as easily 
pulled up. ^ , 

The sow-thistles (SoncJms), dead-nettles ' {Lamium), crepis 
[Crefis), the Ribw^ort plantain {Plantago lanceolata) had disappeared. 
The destruction of the crepis and the plantains is of real importance. 

' .The lucerne' shoots, 2 cm. long, were scorched with consequent 
retarded growrth in January and Februa.r3^ But by the 20tii 
March ■ the treated lucerne "was as fine as the untreated. Tests 
are to be renewed at an earlier date and with various strengths. 

DestmcMon of dodder. — In, the month of August we spra^'cd 
patches of dodder in a lucerne field with a solution of sulphuric 
acid at a strength of 8 per cent, volume. The filaments of the 
parasite immediate^ became darker in colour, golden yellow, and 
then soft, sticky and withered. 

■ The lucerne whetted by the solution was completely whitened. 
But the buds of the collet, slightly underground, w^ere not scorched. 
After a fortnight, the tufts w^hich w^ere not too much exhausted 
by the successive action of the dodder and the acid began to grow 
again, without the dodder. 

The result, however, is rarely complete, for it is necessary to 
soak all the filaments, of the parasite without exception, other- 
wise fresh patches appear, either by the growth of the surviving 
filaments or by the germination of fresh seeds. The results are im- 
proved by^ cutting first of all the patches of dodder for 0.50 m. beyond 
the outermost filaments, removing the cut stems in a cloth, and 
then watering with an 8 per cent, solution of the acid. 
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Washes against Vine A7iihracnose. — Tke use of acid solutions 
in vine growing lias been known for a long time. 

This process, liowevet, did not become general until about 
1910. For a long time, wasting TOth solutions of sulphate of iron 
at a strength of 30 per cent. with. 2 litres of sulphuric acid added 
to it, was used against Vine Anthracnose. 

Now, vine-dressers give preference to simple solutions of sul- 
phuric acid, prepared by pouring 5 or 6 litres of acid into 100 li- 
tres of water. 

The solution is applied, either with a brush or with a leaden 
sprayer, in the month of March twent}- days before the swelling 
of the young shoots. We have noted that the start of growth is^ 
retarded by ten to fifteen days, which to that extent decreases 
the risk of white frosts. 

The bark disintegrates and falls, especially after two or three 
years of treatment. This cleansing does away with the winter rest- 
ing places selected by Sfarganofhis pilleyiana, Conchylis amhigueUa 
and Polychfosis botmna. 

Winter cleaning of fruit trees. — A solution of acid at a strength 
of 5 per cent, by volume was sprayed in January by means of long 
nozzles on the trunks and branches of various fruit trees. 

The lichens and moss u^ere reduced to the state of a grey, gra- 
nular powder which is very quickl^^ detached, lea\ung the hark smooth 
and bare. 

The acid also destroys Protococcus viriMs, an alga of small 
round cells which covers the trunks of trees with a greenish coat, 
particularly on the side exposed to rain. 

Many germs of parasites {fMontlia cifierea^ Pucctnia Pfuni) 
may thus be destroyed by sulphuric acid. Perhaps this is also 
the case with the eggs of certain insects, such as Oieimatohm 
hfumata. 

On the other hand, the external tissues of the bark even on 
fairly old branches remain green for a long time, full of cMorophyL 
It is permissible to think that this chlorophyl intervenes in the 
nutrition of the tree, subject however to the condition that the 
sun's rays can reach it, without being intercepted by a screen of 
lichens. With two or three litres of acid solutions, a tall frtiit tree 
of' medium size can be thoroughly wetted in winter by means of 
a sprayer. In our , experiments the buds of cherry trees, pear trees 
and plum trees have in no way suffered from treatment at a strength. 
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of 5 per cent, of acid by volume and flowering took place imder 
good conditions. 


sS: * 

To sum up, spra^dugs with dilute sulphuric acid act as fertil- 
isers of the soil, as destroyers of many weeds, and of man}’" crop 
parasites, notabty the fungus which causes Footrot of l^Tieat, 

The list of the uses of sulphuric acid in agriculture is not com- 
pleted, and various methods of application may be considered. 
Thus we have found a stronger w-eed-killing action and a more 
marked fertilising action by the addition of sulphate of ammonia 
to the sulphuric acid solution. Nitrate of soda acts, similarly. 
Iviquid fertilisers, to be used in' small quantities, are at the same 
time distributed with an evenness difflcult to obtain otherwise. 

In Italy, at Perugia, Morettini brought to notice, betw^een 
1913 and X915 the good effects of the sulphuric acid treatment 
on wheat, and the late savant Gionioni, of the University of Pisa 
shewed the excellent results obtained by the use of sulphuric acid 
diluted with fresh urine {1916). 

; French manufacturers have' studied simple strong apparatus 
made with materials wMch stand dilute acid well (w"ood, rubber, 
lead, special bronzes) and w^hich allows of a good spraying of 800 
to 1500 litres or more of solution per hectare being made in a 
single transit. The contents of the barrels varies according to the 
average length of the fields in each region, so as to avoid both too 
frequent replenishments and the too prolonged transport .of an 
excessive load. 

According to circumstances, the pump compresses the air it 
"the barrel above the acid solution, or else it forces the solution it-* 
self into the compression chamber. 

In France, for the past twenty 3^eais, the use of sulphuric acid 
in fields of cereals has been popularized by the Agricultural Ser- 
■ vices and Associations, Agricultural officials, manufacturers of 
apparatus and spraying contractors. In the Department of Seine- 
' et-Oise Syn'dicates have been formed for the control of crop pests, 
..and their usual procedure is a methodical organisation of sprayings 
with sulphuric acid. * 

Elsewhere, ■ Syndicates for a common stock , of machines or 
'..Municipalities have purchased 'a sprayer . on wheels, which is used 
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for the spraying of acid solutions for the treatment of vines and 
potatoes with Bordeaux mixture and for weed fallin g in streets and 
pavements with a 2 per cent, sointion of chlorate of soda. 

The method which we recommend has also been applied mith 
.success in Italy, Algeria, Australia, Belgium, England, the Argen- 
tine Republic, etc. 

We should be glad if the publication of these few results in 
the Review of the International Institute of Agriculture encourag- 
ed inquirers in various countries to adapt the methods of applica- 
tion of dilute sulphuric acid to local conditions of agriculture. 

Moreover, the questions here raised could form the object 
of methodical research in the special Stations which, besides docu- 
mentation and propaganda work, prosecute researches on the bioiog^*^ 
nf weeds and on the various processes of control cultural, mechanical, 
physical and chemical. 

E. RABATt, 

Inspector General of A^rimdture^ 
Paris. 


3 ' ^ — Agn ing. 
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PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 


Papers. 

THE EFFECT OF LIME AND FERTILISERS 
ON THE POTASH CONTENT OP SOIL AND CROP. 

During the past 25 or 30 years many thousands of soil and crop" 
samples have been analysed by the. various experiment stations in 
the United States. Many of these analyses have been published in 
bulletins, books and journals. In some cases authors have compiled 
analyses from various sources, including work done in foreign coun- 
tries. Probably in the majority of -cases no record has been made of 
the type of soil, or of the fertiliser treatment that w^as given to the 
particular crop from which the sample was taken. It is well known^.. 
howex’^er, that the composition of the crop may be distinctly influenced, 
by the fertiliser treatment, and since it has become quite customary 
to calculate the amount of plant food removed a given crop by 
reference to such tables of analyses, the importance of having re- 
liable information with regard to the soil type and fertiliser treatment-, 
is at once apparent. Otherwise the value of such calculations may 
well be called in question. 

If, for example, the drx^ stalks of corn (maize) grown under 
one condition show" on analysis i per cent of potash and under 
different conditions 3 per cent of potash, how can one f. airly calcu- 
late the amount of potash removed by one ton of the stalks .grown 
under average conditions without knowing which sample most nearly 
represents this average condition ? ' In the one case a ton of the stalks - 
would remove 20 pounds of potash and in the other. 60 pounds. 

In studying the analyses of crops from the nitrogen availability 
experiments, at the New- Jerse3" Experiment -Station, it became evi-- 
’ -dent that in many' eases the compositions of the crop had been dis-’ 
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tinctly influenced bj" tbe fertiliser or lime treatment. Since these 
experiments have established conditions which are especially favour- 
able for such a study, it seems well to record some of the results ob- 
tained from field experiments which have been in progress since 1908. 


Plax of ExpERDHEK'T. 

In connection with the nitrogen availability work, 40 one- 
twentieth acre plots have received definite fertiliser treatments an- 
nually. Twenty of these have been limed (carbonate) at intervals of 
five years, and 20 have received no lime treatment during the period. 
Some of the plots have received no fertiliser, some have received 
one ingredient only, some tvim, others two plus farm manure, and still 
others three of the common fertiliser ingredients both with and with- 
out manure. 

The soil is a loam of fair quality, w'hich had not been farmed 
for some years preceding the starting of this work in 1908. 

With the completion of 15 years work, which includes the crop 
of 1922, samples of soil were taken from these plots (i) and their 
potash content wms determined. Potash has also been determined 
in the com stalks taken from these plots in 1923, and in samples 
of some other crops from these plots as indicated in table 2. 

Potash rx Soils. 

Table i shows the fertiliser and lime treatments that these plots 
have received and also the percentage of potash in the soil and in the 
corresponding crop. An examination of the figures for the soils 
shows that in nearly eveiy^ case the percentage of potash is lower in 
samples from the limed than from the unlimed series, the average 
for the limed plots being 1.088 per cent and for the unHmed 1.268 
per cent. The differences noted here can hardly be due to accident 
but must be attributed to the differences in treatment. The lower 
percentage of potash on the limed series is undoubtedly due, in 
part at least to the exchange of bases, the lime of the applied lime- 
stone taking the place of the potash in the soil. Since the crops 
on the majority of these limed plots have been only slightly larger 
than those on the unlimed series, the difference could hardly be attri- 
buted to the greater utilization of potash on the limed series. 

'(j) .Samples" taken to tlie’deptlJ about & % inciies. 
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On tlie other hand there are differences witMn the series wMch 
are probabl}^ due to inequalities in the soil ox to errors in sampling, 
or both. That these differences within the series are not due to 
the potash treatment is shown b^' comparing the results from plots 
2 and 3 imlimed (A's) with 2 and 3 limed (B’s). Plots 2 A and 2 B 
have recdved annual applications of muriate of potash equivalent 
to 320 pounds per acre for about 15 years, whereas plots 3 A and 3 B 
have received no potash fertiliser during this period. It vlll be noted, 
ho^wever, that in the case of 2 A and 3 A the difference in potash con- 
tent is easily within the limits of experimental error ; the same may be 
said of 2 B and 3 B. To take another example, |)iot 4 B receives the 
annual application of iirariate of potash and plot 5 A receh^es the 
same plus an annual application of manure, which adds about as 
much potash as the miiriate (160 pounds per acre), but on anatysis 
5 A shows a lower percentage of potash than 4 A. In this case the 
difference be due, in part at least, to the fact that 5 A has 
alwa^^s ^delded larger crops than 4 A, as shown b}^ the total potash 
removed. 

In case of plot 7 which receives no fertiliser it would appear 
that the potash content of this soil has been distinctl^^ depleted during 
the 15 years, for it now contains only a little over half as much as 
plots 6 A and 8 A, these being the plots which touch it on either 
side. There are other differences which should probabty be explained 
on the ground of a difference in location rather than differences 
in treatment. For example, plot 14 A contains 1.65 per cent po- 
tash and 15 A, 1.034 potash, but these plots are separated 

from one another by two one-twentieth acre plots, and furthermore 
14 A occupies , a little lower ground' than 15 A. 


Potash wms determined in 

certain of the subsoils {6-13 in.) with 

the following results : 



Plot 

ITniinaed 

{A) 

Limed 

iB] 

No. 

per cent 

per cent 

2 . 

. . . 1.467 

1.178 

j 

. . . 1.569 

1.383 

7 • • • • 

. . . 1. 122 

1.046 

14 ........ . 

. . . X .530 

1-399 

20 V ■ . . 

. . . 1.399 

I.I 59 

Average . ' ” , , ... . * 

. . . 1.417 

1.233 
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Potash Content op Corn Stalks. 


When we study the percentage of potash in the stalks from the 
different plots, we find a much greater difference than was found 
in the soil. A comparison of the results for the two sections shows 
that in the majority of cases the percentage of potash is tiigfier in 
samples from the unlimed than from the limed section. It will be 
recalled that this same relation exists between the soils of the section, 
but it hardly seems possible that this difference in the soils is great 
enough to influence the potash content of the stalks to the extent 
that is here noted. 

Attention may be called to some of the striking differences. 
For example, sample 2 A contains approximately one and a half 
times as much potash as 3 A, and 2 B contains over three times as 
much as 3 B. Samples 6 A, 10 A and izA contain dose to eight 
times as much potash as sample 3 B. Sample 13 A contains the 
same amount of potash as 13 B, and 14 A the same as 14 B ; on the 
other hand 15 A and 15 B differ by about .5 per cent ; although they 
are quite dose together and have received the same potash treatment. 
Samples 7 A and 7 B (no fertiliser) contain about .6 per cent po- 
tash while samples 6 A and 6 B, the adjoning plots respectivdy 
on the one side, and 8 A and 8B the adjoning plots respectively 
on the other side, contain about 2.75 per cent potash. 

The lowest percentage of potash is .436, representing sample 3 B, 
m'hich is equivalent to 8 % pounds of potash to the ton of stalks ; 
the highest percentage shown is 3.208 for sample 12 A, which is 
equivalent to 55.6 pounds of potash to the ton of stalks. 

There is a considerable variation even where the potash treat- 
ment has been uniform. Samples 9 A, 10 A, and 12 A show over 
3 per cent of potash, whereas sample 17 A, which receives the same 
amount of muriate of potash as the others shows onlj* 2.28 per cent 
of potash. It is difficult to reconcile some of these differences. 
That it cannot be due wholly to the natural supply of potash in the 
soil is indicated by the fact that the soils from 16 A and 16 B contain 
almost exactly the same amount of potash, whereas the stalks from 
these two plots differ hy almost .75 per cent. Neither can it be 
attributed to a difference in the amount of available nitrogen, for 18 
A receives a large excess of available nitrogen, whereas 19 A receives 
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•310 nitrogen, but tlie potash content of the stalks is very' nearly 
the same in each case. 

It seems worth while to call attention to the fact that for the 
•nnlimed section the samples from the six plots which have received 
a basic nitrogenous fertiliser (NaN03, ^^(^^3)2 CaCnJ give an 
•average of 2.896 per cent potash, ’while the samples from the five 
plots that have received an organic nitrogenons fertiliser give an aver- 
.age of 2.233 potash. For the limed section the corresponding 

figures are 2.267 and 2.177 per cent potash. In this connection 
it is interesting to speculate as to whether, through an exchange 
of bases, soil potash was released and in turn taken up by the 
plant. 

The average percentage of potash for all samples from the tinlmed 
section is 2.343 cent, and the average for all from the limed sec- 
tion 1.972 per cent. Here' we may raise the question as to whi^ stalks 
from the limed section should contain less potash than those fiom the 
unlimed section. It may be that the repeated applications of lime, 
having helped to reduce the potash content of the soil, particularly 
themore readily displaceable portion of it, discouraged excess (luxuiy’') 
consumption of this ingredient. With our present knowledge a posi- 
tive answer cannot be given. It may also, be that on the limed sec- 
tion a part of the plant's basic requirement has been met 'b}" the 
utilization of lime to the exclusion of a part of the potash. Determi- 
nations of the lime content of the plant ma3r throw some light on 
this point. Dime was determined in a limited number of samples 
from both the limed and unlimed sections, and without exception the 
percentage of lime (CaO) is higher in samples from the limed than from 
■the unlimed section ; with one exception the reverse is, true of the 
potash. Further work should be done on this point but this gives, 
•some ground for believing that in the presence of a liberal suppty of 
•lime the plant may take less potash than ’where the suppty of lime is 
limited. ' The comparative lime and potash figures ,are shown in 
Table 2. 

Reference to the columns showing pounds of potash removed per 
acre by the corn stalks, makes it dear that there is a wide variation' 
in the amount thus removed,. the lowest for the unlime'd series being 
•5.04 pounds and the highest 104.22 pounds per acre ; the low^est for 
'the limed series , is ' 10.99 pounds and the highest ' 106,49 pounds pet 
acre. , , ' , 
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Table 2. — Lime (CaO) and Potash (Kfi) in Com Stalks 
from Limed and Unlimed Plots. 


Plot Xo. 

CaO in Stalks 

K/y in Stalks 

XJnlimed 
per cent 

nitaed 
per cent 

Unlimed 
per cent 

nioaed 
per cent 

3 ....... . 

0.823 

0.8S5 

1.406 

0.426 

10 

0.6G0 

o.SSi 

3.181 

1.832 

zi * and 22 . . 

0.694 

0.918 

2.112 

1.362 

35 * » 38 ....... . 

0.751 

o.Soo 

1 2.S97 ^ 

' 3.210 

43 * :) 45 : 

0 

bo 

>4^ 

1.151 

i 1-844 i 


Average . . . 

0-754 

0.907 

2.288 

; 1 * 55 ^' 

i 


The first mimber m each case represents the tmlimed plot. 


Plots 8 to 15 incltisive received, like treatmeiit witk reference to 
potash., and the average, amount removed in the stalks from these 
plots, on the tmlimed section (plot ii A omitted from average), is 
76.7 pounds per acre, the average amotint removed in the stalks from 
plots 8, to 15 of the limed section is 72.6 potinds per acre. The 
average for all the plots in the tmlimed section is 63.54 potinds 
per acre, and the average for all in the limed section 67.16 potinds 
per' acre. 

The stalks from plots S to 15 of the limed section yielded, with 
slight exception, somewhat over 50 btishels of corn per acre. Thus 
it appears that the stalks from a 50 btishel crop of corn will remove 
about 75 to 100 potinds of potash. To this must be added about 
12 pounds for the 50 bnshels of grain. This brings the total amount 
well above the amotint nsnaUv estimated for a 50 bushel crop of^ 
corn. The figtixes clearly indicate that in the case of some crops,, 
or ' part of crops, it is useless to tindertake to calcnlate the amount 
of potash removed by the crop unless the soil conditions and crop' 
treatment are definitely stated. 

Potash in Otbmr Crops. 

Determinations of' potash have been made in other crops or 
parts of crops, from certain of these plots. The samples on ivMch 
determinations were made, were w^’heat straw, oat straw, oat grain,, 
timothy hay and com grain. The details of these anal^-ses will not, 
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be given here. It will suffice to state that tlie influence of the 
iertilisei and lime treatment is not as clearty and consistenth- reflected 
in tile coniposition of the small grained plants as it is in the compo- 
sition ’of the corn stalks. Nevertheless even here applications of 
potash salts increased, and applications of lime decreased, in most 
instances, the potash content of the crop. 


Summary. 

Potash was determined in soils from a number of plots that had 
received definite fertiliser and lime treatment for a period of 15 years. 
It was also determined in several crops, or parts of crops, grown on 
the plots from which the soil samples were taken. 

For the series of plots having parallel fertiliser treatment for 
the limed and tiiilimed sections, the percentage of potash in the soil 
'was slightl}^ lower, in nearly all cases, for the limed than for the un- 
limed section. 

The fertiliser treatment does not appear to have had veiy" nitich 
influence on the potash content of the soil. Such variations as are' 
noted are to be attributed, in the main, to natural variations in the 
soil or to limitations in the methods of sampling. 

There is a consistent variation in the percentage of ' potash in 
the corn stalks grown on the limed and unlimed sections and with 
the different fertiliser treatments. 

The average percentage of potash in the stalks from 20 limed 
plots is, approximately, 0.4 per cent less than the average for the 
stalks from 20' limed plots. . 

The lowest percentage of potash found in the stalks was 0.426 
per cent, and the highest 3.208 per cent. 

It w-ould appear that a 50 bushel crop of corn (maize), grain and 
stalks, win remove from the soil about 100 potmds of potash. It has 
been shown that the potash content of some crop, at least, is greatly 
influenced by heavy applications of potash salts and this emphazises 
the importance of 'carefully stating the conditions under which crops 
are grown when reporting percentages of plant food constituents in 
the crops. 

J. G. hiPMAN, A. W. Blair and 
, ' A. T. Prir’Ce. 
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ASSOCLITIOKS 


ON THE PEEMEABILITY OF CLAY SOILS* 

I, — The formueai^ion of i^hb stostion and the methods of the 

INVESTIGATION. 

In my earlier investigations i) I establisted tlie fact that the 
suspensions of tiie finest particles of soil produced from acid soils 
are much, less sensitive to electrol5d:es than are the clay suspensions 
of neutral soils and soils containing CaC03. There is also the circum- 
stance that the coagulation of the former clay suspensions is hindered 
much more powerfully by NaHCO^, if this is in the solution together 
with calcium salts. As the permeability of the so,il is connected 
with its degree of dispersiveness, it is conceivable that the low permea- 
bility of podsol soils, as' regards water, is connected with the reaction, 
and consequently also with the formation process of these soils. The' 
numerous data of analyses of podsol soils of various districts show 
that the development levels of different depths have also different 
mechanical and chemical composition. In this respect the podsol 
soils both of the Caucasus, which have developed at a yearly temper- 
ature of 12 ^ C., and of the Italian Apennines, form no exception. The 
upper levels of the soil (A^ 4“ have not onl}^ lost their finest 
constituent parts, but also considerable quantities of Na and K, 
and even the coarser grains of the felspar and other minerals. The 
surface of the felspar of the upper level is always covered with a white 
or grey weathering skin. The Na^O — and partly also Kfi — content 
of the skin is considerably reduced (i). The whole upper level (A^ -f* 
has in some cases lost as much as 0.25 % K^O and 0*5 % Na^O, 
which, calculated on i hectare, means very large quantities of ISTaHCOg 
and KHCO3. We now^ also find actually’ in the underground and 
surface waters very large Na^O and K^O contents, w^hich have a 
detrimental effect on the physical qualities of the soil, and may reduce 
its permeability for water. The content of NaHC03 is especially 
high' in the bro'wn forest water, often exceeding 0,1-0*25 g. per litre, 
i. e., it reaches a concentration of about 0.0012-0.0030 n, which 
already has an injurious effect* 

1) TMe work had to be abbreviated for editorial reasons; the Eteratnre , cited by 
the author is ajppeaded at the close of the essay. 



I]>;terna^ional society of soh. science 


555 


Tlie object of tte investigation was to find out the factors wHch 
'.reduce or increase the permeability of various kinds of podsol soils. 
The experiments were carried out with different levels of the podsol 
-soil, especially with marl loams. The latter are often found in Tatvia, 
and are to be regarded as mother-stone loamy podsol soils. All the ex- 
peiiments were carried out with pulverized air-dried soil, granulated 
through a i mm. sieve. Grains of 1-2 min. diaiii. oni^' vcere used in 
tests regarding the permanence of the struc- 
ture of the soils, the finer constituent parts 
being sieved off in this case. 

After numerous preliminary tests, I found 
the following apparatus the most suitable (Il- 
lustration 84), The apparatus consists of a 
bottle or Eiienmeyer flask, a little tube with 
perforated end (the perforation is verj-^ simple 
■to carr3^ out on a spirit lamp with a blow*- 
pipe) and a round flask containing 100-400 
,ccm. Instead of the latter, a bottle with a 
'perforated stopper can be used. A glass tube 
6-8 cm. long b}^ 0.8-1.0 cm. diani. comes 
into the stopper. I used 10 g. of' soil for 
the tests. The soil came into the tube, 
the perforated end of which w^as covered 
with a little wadding. It is an advantage 
■also to draw the wadding into the hole 
with the aid of a small wire. 'The tubes 
were the usual 16 cm. long and 1.6 cm. dia- 
meter. These glasses are also advantageous 
because their^ diameter is 2cm'", which fa- 
cilitates the ^ calculation of the filtrate corre- 
sponding to the depth of the water layer, 
as the deposits are designated: ,2 com. of 
'the filtrate' corresponding to 10 mm. of the 
deposit. 10 g. of soil occupy about 4.5-5 -5 

cm. of the length of the tube, according ,to the density of the 
soil.' In filling the soil into the. tube, I, mixed, it up again by 
turning ' the ' tube ■ round. ' After filling, the little tubes were 
furnished with a rubber ring, a piece cut- off a rubber pipe, with 
.an , e,dge ' which was ,not smooth, so that the air should not be 
'.cut off. The rubber ring'' does not alloW'the little tube to sink into 
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the bottle or Erlenmeyer flask. Then the tube is filled with water' 
over the soil, np to I2 ' cm. from the lower end of the tube. The third 
part of the apparatus is a round flask, which holds water to a certain 
height. The little flask is filled with water or with the salt solution to 
be examined, and stuck into the tube neck dowmwards. If the water 
in the tube sinks so far that air comes bet'u^een the tube and the neck 
of the flask, then, the air w^ill immediately penetrate into the flask, 
and a sufficient quantity of winter ■will flow out into the little tube to 
again shut ofi the neck of the flask from the air. The principle of 
the apparatus can also be adapted to sand and other materials easily 
permeable by -water; in this case a larger bottle must be used, into 
w^hich the little tube goes, and a larger round flask for holding the 
water or salt. In this case the round flask must be fixed to a support, 
as the little tube may break in pieces if the flask contains more than 
400 ccm. of liquid. ■ In order that the winter can easily fiow' out of 
the flask into the tube, the neck of the flask must have a diameter 
of about o.S-i.o cm., and be cut off obliqueh' at the end. 

After a few" preliminary experiments I have found the best 
amount to be 10 g. of soil in conjunction with a depth of filtering 
material of about 5 cm. If the filtering layer is deeper, then relative- 
ly small quantities of filtrate are obtained ; if the latter is smaller, 
however, then the finest constituent parts of the soil are man}’ times 
vigorously washed, and those salt solutions ^vMch increase the degree' 
of dispersiveness filter even more quickh* than distilled w^ater. This 
circumstance is of especial significance in the experiments with « Gley » 
soils : thus, for example, the filtration through a layer of (( Gley » soil 
5 cm. deep w’as distinctly retarded by a 0.0001 n NaHC03 solution, but 
the filtration through a la^^er 2 cm. deep of the same soil was furthered 
because in the first case the pores were stopped up by the finest consti- 
tuent parts of the soil, whereas in the second case these finest consti- 
tuent parts were w^ashed out, and filtration consequently increased. 
The quantities of w^ater filtered through the soil were measured, the 
measurement being for the most part carried out once a day. , In the' 
tests extending over several months, even tw^o years, the measure-, 
ments were carried out more seldom, ever3’ tw’o da^^s, and in some 
cases every twenty days. 

With good mixing of the soil, and good filling, the parallel measure- 
ments give mostly correspondingly good results, espedall^j’ good with 
marl loams and neutral soils. With very acid soils, the deviations 
lo the parallel determinations are' greater, especially with the examina- 
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tion of such solutions as increase the degree of dispersiveness of the 
finest constituent parts of the soil. The differences in the quantities 
of filtrate are in this case particularly great for a single day, whereas 
the total quantity of filtrate for a longer period shows small differences 
in the parallel determinations. The alterations in permeability^ 
apparently^ are here veiy erratic, being suddenly- reduced or increased. 
Thsit is quite comprehensible ; if the finest particles are taken out of 
the soil with the filtrate, then stopping up or freeing of the pores 
occurs, which requires no special explanation. The methods described 
for investigating permeability’ cannot give results w,hich are equal in 
accuracy^ to those obtained by" the methods of analyi:icai diemistry. 
Still, even with these methods, very’ many’ complicated questions can 
be answered. This method withal is very" simple, requires no ex- 
pensive apparatus, no great space, and is suitable for carrying out 
■very" numerous parallel examinations of long duration. In the simply’ 
equipped laboratory I have carried out up to now about 300 such 
examinations, lasting at least a month each, wMch have already" led 
to^ many important conclusions, and these I vill consider briefly in 
the present work. 

With such an apparatus, the^ influence of the water pressure 
on filtration, and the stopping up of the pores, can be demonstrated 
in lectures, by the use of quartz sand (grains about 0.15 mm.) as a 
filtering lay^er and diluted clay" suspensions for filtration. To obtain 
greater water pressure, instead of the little tube a longer piece of 
corresponding glass tube can be used. 

II. — Experiments with masx loams. 

Three ■ different kinds of marl loam have been examined. ' I. 
Band clay of, about 3 m. deep, with a CaCO. content of 28.37%. 
The sample of soil oiigiiiates in the district of Tuckum, in the neigh- 
bourhood' of . Renge. II. Band clay from the neighbourhood of 
Kauzmiinde, of a depth of ^ 0-60 cm., CaCO^ content 4.02 %, On 
the band clay was a little changed neutral soil si^xnilar toReiid- 
zine soil. The CaC03 content of the deeper layers of band clay rises 
to 20 % ; therefore the upper layers of the band clay must be consid- 
ered as pretty" strongly washed out, having lost up to 16 % of their 
original CaCO^ contents. III. Unstratified marl loam of a depth 
of 60-70 cm., from the neighbourhood of KursicM, district of Gold- 
ingen. " Typical podsol soils have already" formed on the marl loam. 
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All three marl loams mentioned are very rich in the finest constittient 
parts of soil, clay particles which do not deposit in the course of 24 
hours from a suspension 10 cm. deep ; this is particularly so with the' 
last two samples of soil. This is seen from the following data : 


Tabtb I. — Mechanical composition of the marl loam. 


1' 

Ske of grain ia mm. i 

1 

Time of deposit 

I ' 1 

1 

II ! 

III 


1 

% 1 

% j 

1 % 

I — 0.05 mm. ; 

I minute j 

6.47 1 

i 

7-24 

48.57 

0.05 — « o.oi mm. 

10 K j 

16.48 i 

19.0 ' 

14.03 

o.oi — 0.005 mm. 

, 6 hours j 

41.91 ! 

! — 

i 

i 17. XI 

0.005 — 0.001 mm. 

24 1 

11,70 

73.76 

1 5 * 7 ^ 

tinder — 0.001, mm. - 

i 

i 

23,44 ■ 

1 

j 14*^3 


The size of grain is designated after Prof. W- JO NachricMen der Akadanis^ 

P draff skaja- 1889. The microscopic check h^ts shewn that the size of grain is somewhat 
dMerent, thtis for example, partides whose diameter is rather smaller, about 0.003 tnm, 
are deposited in 6 hours. The samples of soil were in this case prepared for mechanical 
analysis by heating slowly' with a few drops of NHg. The CaCOg was not separated. All 
further mechanical analyses carried out in this treatise are obtained with ammonia- 
without heating. The samples of soil were however prepared by treatment with NaCl- 
normal solution after Prof. K. (Iedroiz. 


The two first marl loams contained no constituent parts which 
were larger than i mm., the last sample contained 17.2 % of such ; 
these particles were, howwer, granulated, and for the tests only soil 
was used which had been put through a i mm. sieve. 

Although the loams contain fairly large quantities of constituent 
parts which w’ere not deposited in the course of 24 hours, yet the 
ultra-mechanical constituent which is not deposited witMn three weeks- 
could not be obtained by treating the soil several times with normal 
NaCl solution in accordance with the methods of Gedroiz (2). After 
the washing out of the NaCl, fairly large quantities of Ca ions passed 
over into the solution, by which the finest constituent parts were* 
pretty quicMy coagulated. The explanation of this fact must indeed 
'be sought in the influence of the NaCl on the CaCOg ; this raises- 
the hydrolytic decomposition of the CaC03. investiga- 

tions shp-w that with'NaHCOg and NH3 better results can be obtained, 
'.because the^ ]SfaHC03 and reduce the hydrolysis of 'CaCO^. 
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(a) Experiments with hand clay of the deeper layers of soil from 
Renge. — The restdts are to be seen from the curve of Illustration 85, 
in which the quantities of filtrate which passed through the soil in 
the first 21 days are set out graphically. The quantities of filtrate 
are shewn on the ordinate axis, the days on the abscissa axis. The 
experiments were carried out with : I. distilled water, II. saturated 
Ca (HCOj)^ solution of about 0.02 normality ; the solution also 
contained free CO^, III. CaS 04 solution of 0.012 normality ,IY. with 
water saturated with CO, (about i g. CO^ to the litre). 

The permeabilit}^ was low^est for distilled water, but also veiy’^ 
constant at about 3 ccm. per day ; only in the last w-eeks of the ex- 
periment did the permeability rise to 4 ccm. per day. 

The permeability for Ca(HC03)2 solution w-as also lorv; it was 



Fig. 85, — Experiments -with band day from Renge. 

I Distilled water. 

0.02 n Ca {HC03)2 solution. 

III. 0.012 n CaS04 solution. 

IV. -j-H- CO2 — solution about 0.5 = i g. CO2 per Htte^ 


Eeft = Total quantity of filtrate in 21 days. 

only at the end of the experiment that a quick rise of penneabiEty 
was noticeable. 

i^he greatest quantities of filtrate were obtained with CaSO^ 
solution ; in this case also a qtiick rise in the permeability is observ- 
able at the end of the experiment. ■ 

With water saturated with CO^ a quick increase in permeability' 
was produced in the first nine days of the experiment ; afterwards 
the .permeability became gradually ' lower. , 

'' (h)' Experiments ^ with band, clo-y^ from Kmzmimde. {CaCO$ — 
4.02 %. The Jesuits of the experiments are graphically represented; 
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in Illustration 86. These come very near to those of the first band clay, 
especially with distilled water. The influence of the electrolytes 
CaSO^ and Ca(HC 03 )j, was in this case greater from the very be- 



Fig. 86. — Experiments with marl loam from Kanzmiinde. 

I Distilled water. 

0.02 n Ca(HC03)2 solution. 

III. 0.012 n CaS04 solution. 


IV. -f--t — I— t — r CO2 solution about 0.5 = i g. per litre. 

Deft ~ Total quantity of filtrate in 22 days. 

'gitming. With water, saturated with CO, a strong rise in permeability 
was. here produced at the beginning followed b}- a correspondingly' 
rapid fall from the 8th day. 

(c) Experiments with nibble marl loam, on which podsol soil is 
_ formed, — The results are graphically represented in Illustration 87. 
The permeability’' of the nibble loam was on the whole higher than that 
of the first two band clays. There W'as a particularly^ steep rise of 
permeability at the beginning, tinder the infltience of gy^psnm, and 
on the 5th dayr it reached the extent of 75 cm, per day". It iS' charaC“ 
teristic that in this experiment the permeability was not increased 
at all tinder the influence of the Ca(HC03)2 solution. The experiment 
with Ca(HC03)3 solution lasted 30 days, the others several months 
(The curve only^ shows the data for the first 60 day^s). After 36 days 
the soil in the little tube was stirred by" a wire, which howwer had no 
special influence on the permeability, in fact pronounced reduction 
. of permeability took place in the experiment with distilled water. 
Wrom the 40th ■ day onwards the CaSO^ solution and distilled water 
:Stil! remaining in the^ little tube was replaced by a o.oi ^ n solution of 
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Ca(OH)2. The permeability for Ca(OH)2 solution after g3.’psum 
mounted verj’ steeply and afterwards for four months, to the end of 
the experiment, kept constant at 55-50 cm. per day. 

Xo influence of the Ca. {OH)j solution, after distilled water, was 
observable in the course of 8 months. Not until then did the per- 
meability rise somewhat, up to 6 ccm. per day, and not until after 16 
months did it reach the height of 7 ccm. per day. At first the Ca (OH), 



Fia, 87. — • Experiments witli rubble marl loam from. Kursisdii. 

I Distilled water. 

jX. o.oi n Ca(HC03)2 solution, interrupted after 31 days 

III. — 0.012 n CaS04 solution. 

_H_j — i — I — ^ Continuation of the experiment with o.oi n Ca(OH)2 
solution.' The soil was stirred after 36 days. 


was greatly absorbed tbe marl loam, and tiie filtrate was not co- 
loured with, pbenolphtalein until after i 34 months, when more than 
200 ccm. Ca(OH), solution had already passed through the la^^er 
■of soil. Even after the 'Ca(0H)2 had appeared in the filtrate^ no 
alterations in permeabilit5^ were obsen^able, with the exception of 
the increase of the quantit}’* of filtrate b^^ 0.2 ccm. per Several 

special investigations were carried out regarding the influence of Ca ' 
(HCOg)^ on the nibble loam, from w^hich it can be established that 
the permeability for these electrolytes is very small. Closer examina- 
''tion of the filtrates show’ed that they contain hraHC03, and' in pretty 
high concentrations, at the beginning as much as 0.0035 after a 
month about 0.0015 S months still 0.0004 n. Experiments 

with other levels of the podsol soils gave much low’er NaHCOj content 
in 'the filtrate. It 'may be assumed that the NaHC03 content also 
has an effect on the alterations of the Ca(HC03)2 concentrations,: 
in the filtrate through ' marl loam the latter, after 8 months, W’as 
only of 0.0018 normality, whereas the filtrates through other 
levels of 'Podsol soils showed concentrations of Ca(HC 03)3 of 0.0028- 
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0.0040 normality. As NaHCOj has the same anion as Ca(HC03)2, 
it favoured the separation of CaCOj. In the filtrates through the 
upper levels of the podsol soils the NaHCOj content was at the be- 
ginning only of o.oox normality ; after 8 months, however, in the 
filtrate through level A == 0.0003 N., through level B = 0.00004 N. 

The filtration of i litre of Ca(HC03)2 solution through a layer of 
marl loam t cm. deep produced the following quantities of Kj,0 and 
Na^O per 100 g. soil : 


j 

i KaO 

! i 

NasO 


g* 

i s- 

Band Clay from Henge 

0.0096 

i 

0.0057 

Stony marl loam from Kursisdai ! 

0.0038 

1 0.00S5 


These data show that the rubble marl loam really contains greater 
quantities of ISTa^O than the band clay from Renge, which, in the 
experiment conducted, may have had an effect on the permeability 
for the Ca(HC03)2 solution. The influence of the gj'psum solution 
on permeability must have been more favourable, because in this 
case no NaHCOj can have arisen as a product of chemical change, 
only Na,SO,. 

Illustration 88 gives a graphic representation of the effect of the 
o.oi n Ca(0H)2 solution on the permeability of the rubble loam (Tine C) ; 
although the experiment was continued for longer than 6 months, the 
permeability never rose particularly steep and high, and the greatest 
quantity of filtrate was only 15 ccm. per day. In the course of the 
experiment reduction and increase of permeability w^as observmble 
several times. It is characteristic that the permeability was smallest 
at the beginning of the experiment, between the second and sixth 
days. The data obtained shows that the permeability of the marl loams 
for distilled water, and also for the electrolytes examined, even in- 
experiments of very long duration, does not increase, although great 
fluctuaiions are observable in the permeability. In all cases the per- 
meability was raised by gypsum solutions, also the permeability for 
Ca{OHf) solution was much greater (10 times) after gypsum than after 
distilled water. It must be pointed out that in all the experiments 
with marl loam the filtrates were perfectly clear, without any cloud- 
iness. I tried to filter clay suspensions of the finest constituent parts 
of soil of acid podsol soils through marl loam, but in these cases also 
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tlie suspensions were already coagulated on the surface of the filteric-g 
bed, and did not even penetrate into the loam if the depth of the 
filtering bed was reduced to 2 cm. ; the suspensions filter almost as 
quickly as distilled water. As permeability was favoti rably influenced 



.cm /o] 


e 


So 




r 



Fig. 88 . — Permeability of tbe 3 levels of Podsol soil for o.oi Ji Ca{OH)2 
solution in 185 days. 

— Uevel A : After 6 days the permeability is already^ almost 

completely interrupted, after 30 days completely intemipt- 
ed, and does not rise again. 

— Eevel B : The permeability is interrupted after 31 days, but. 

afterwards rises again. 

novel C : The permeability is not interrupted. 

^>3’ g5I>si3UGQ solution, I made thorougli investigations with gypsum and 
band day from Renge. The following concentrations of g 3 ^suni were 
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examined : 0.012 n, 0.006 n, 0.003 n, 0.0015 n, 0.0007 distilled 

water was used as control. At the beginning the permeability was much 
increased by the first four concentrations of gypsum, by the highest 
concentration up to as much as 30 cm. per day, but afterwards the 
permeability fell gradually , and the differences were equalized. The 
permeability for distilled water after 40 days was 3 ccm. per day, for 
gypsum solutions, even the weakest, 6-10 cm. per day. After 
40 day^s the gypsum solutions were replaced by o.oi n, solutions of 
Ca(0H)3 and the experiments continued for another 3 months. The 
permeability for Ca (OH)^ was considerably increased in those samples 
through which Gyrpsum solutions of 0.0015-0.012 n were previously filter 
ed. The quantity of filtrate with Ca(GB[) ^ in the sample after the weakest 
concentration of gy/psum, 0.0007 n, was even smaller, although in 
the filtrate from this sample also traces of Ca(OH)2 were noticeable 
after a month. Before the appearance of Ca (OH)^ in the filtrate, 
great fluctuations of permeability were observed, from 1-6 ccm., 
per day and on 3 days the permeability was even completely inter- 
rupted, which points to the stopping up of the pores of the soil, and 
afterwards unstopping. At the dose of the experiment the permeabil- 
ity for Ca(OH)j, after the four stronger concentrations of gypsum, 
reached 14-27 cm. per day, after the lowest concentration 5 ccm., 
after distilled water 7 ccm. per day. 

With band clays I and II (from Renge and Kauzmiinde) I made 
tests, after the g5p)sum and (Ca(HC03)j solutions, with distilled water. 
The tests lasted only 10 days, the permeability was considerably 
reduced. 

Finally, tests were again made with the rubble loam with different 
concentrations of NaHCOj.The results of these tests are not graphic- 
ally represented, but they speak for themselves. 

NaHCOj in the concentration of' 0,03 n greatly reduced the 
permeability. The experiments with 0.001 n NaHCOj solution and 
distilied water were carried out twice with good corresponding results. 
All other concentrations of NaHCOj which were examined reduced 
the permeability, with the exception of the concentration of 0.00003 n, 
with which the permeability was almost equal to that for distilled 
water. It is hardly probable that such weak NaHCOj solutions as 
o.ooooooi n could so strongly influence the permeability; it may be 
that in this case other factors, remaining unknown, w^ere decisive. 
The filtrates in all these experiments were also perfectly dear, with 
the exception of the concentrations of NaHCOj of 0.001 normality ; 
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Tabi,e II. 


1 - 

2 . 

3 - 

4 . 

5 - 

6 . 

7 • 

8. 

9 * 

10 . 

11 , 

12 . 
^3 ' 


Experiments with nibble loam with different concenimtions 

of NaHCO.^. 


Concentrations 
of NaHCOs 
in terms cf X/i 

' Qnantites of tlie 
; in 20 days in 

0.05 

i 

i 26 

O.OOI 

5 17S 

0.001 

i 163 

0.0003 

i 

0.0001 


0.00003 

1 246 

0.00001 

1 188 

0.000003 

1 160 

0.000001 

\ 142 

0.0000003 

i M 3 

0-0000001 

i M 5 

DistiJled water 

I 202 

» e 

1 280 


in this experiment a very weak opalescence, and in time a very slight 
deposit were noticeable. This was the only case in the experiments 
with marl loams. 

In my earlier treatise on the coagnlarionof day suspensions I have 
already given expression to the assumption that marl loam, tinder the 
influence of Ca(HC03)2 solutions, develops NaHC03. In the iavestiga”" 
tion submitted I have not indeed been able to establish the pronounced 
retarding influence on coagulation of the marl loam, still it may be 
assumed that in the filtration experiments the NaHCO^ raises the 
degree of dispersiveness and hinders filtration. This may be conduded 
also from the high NaHC03 contents of the filtrates on filtration of 
the Ca(HC03) solution. 

I have already established that the permeability of marl loams 
is raised more strongly b^- gypsum solutions than by Ca(HCG3)sj 
solutions, espedally 'those marl loams on which Podsol soil has 
already developed, and consequently larger Na' and K* ions from the 
transformed upper level have trickled through the soil. With, the 
absorbed Na* and K* iocs gypsum gives no, carbonic acid but sulphates, 
whose influence is different. In time, however, the permeability 
of the gypsum solutions is also 'reduced \ it is conceivable that in this 
case those Na* ' and K* ions operate which arise on the hydrolysis of 
the silicate. That this hydrolysis takes place in, experiments extend- 
ing oyer several weeks can be seen from the fact that hydiocarbonates 
can be, found in'^this, case m'the gypsum solution ;which filters off, 
even if The filtering' soils contain no CaC03. 
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Experiments with loams free from CaCO^. 

For the experiment level B of the podsol soil was used, the same 
from, which the clay suspensions were obtained with which the ex- 
periments regarding coagulation were carried out. The sample of 
soil was taken from the same place in the neighbourhood of Kursischi, 
from which also the rubble loam was taken, and was found directly 
over the latter. The content of CaO soluble in hot hydrochloric acid 
is pretty high, namely, 0.93 %, though this loam after a few hours 
shows acid reaction on litmus paper. The explanation is to be 
sought in the very fine grained mechanical composition. The me- 
chanical analysis was carried out by the method of Prof. Gedroiz, 
in pursuance of which the the loam was first treated 15 times with 
normal NaCl solution. The mechanical composition was as follows : 


TabuB' III. — Mechanical composition of the sample of soiL 


size of grain in mm. | 

Time of depositir^ 
from water lo cm. deep. 

Contents of little 
grains in % 

' I — 0.05 

I minute 

35-^4 

0,05 — o.ox 

10 minutes 

7-56 

o.oi — 0.005 

6 bouts 

; 12.12 

0.005 0.001 

24 

' <^’05 

0.001 — 0.00022 

i 3 weeks 

; 11.7B 

bdow 0.00022 

! — 

1 23.63 


In this case the sample of soil wns not heated. In the analyses 
with which samples of soil of the same loam wnre prehously prepared 
by heating with NH3, I only obtained 24.36 % of grains which were 
not deposited in 24 hours ; with the kind of preparation now used 
tiiis amount is raised to 35.41 %. 

It must be mentioned as a characteristic of the loam that it is 
fairly rich in K^O and Na.O, as is shown by the following data : 




i KsO 1 

NaaO 

I 

Dissolves in bot lo % HC! ' 

! 

i 

0-555 % 

0-05 % 

II 

» in cold 0.015 n. HCl . 

0-015 % i 

0.019 % 

III 

» out of 100 g. sail in i litre o.oa n Ca 




{HC03)2 t 

0.0042 g. 

0.0043 g. 
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TMs loam proved particularly sensitive in the experiments for 
permeability. The lestilts of the examinations are shown grapMcally 
in Illustration 89. 



Fig 89 — Experiments with Ie\ el B of the PoJsol teOil from Ki2r»isdu. 

I . Bistiiled watei 

II o 01 n Ca(HC 03)2 solution 

III o 012 n CaS04 

+ + -f- -r + Continuation of the experiment with o oi n Ca(OH)2 
solu ion Stirring up of the sample of soil on the 
36thl day 


Dishlled water filters pretty well at first, but the quantity of 
filtrate already” reaches its maximum (22 cm. per da}") on the 5tli day, 
and afterguards falls fairly fast after 30 days almost reaching 0. The 
breaking up of the sample of soil, vhich vas done between the 36th 
and 39th days, also had no effect. After 40 da5~s the experiment 
was interrupted, and instead of distilled v-ater o.oi n Ca(0H)2 solu- 
tion was used. TMs solution also had no influence, the permeability 
was not raised. TMs loam proved much more sensitive to CaCHCO.). 
and CaSO^ solutions. The permeabilit}" was greatest for gvpsum 
solutions and on the 4th da}" reached the quantity of 102 cciii per 
day, wMch must be described as a very great amount. The pernieabil- 
bility fell very fast in the following days, hovrever, and the breaking 
up of the soil then carried out had no effect. After replacing the 
Gypsum solution vith Ca(OH)g the permeability again rose rapidly. 
The permeability of the loam was also much increased by Ca(HC03)2 
solution, and with tHs did not become less so quickly as in the experi- 
ments with gypsum solution. 



568 INTERNATIONAL ASSOCIATIONS 

The influence of various stronger concentrations of Ca(HC03), 
solution on the permeability of the loam were also investigated. 
Illustration 90 shows the total quantity of filtrate in 21 days. Each 
concentration was examined in two parallel tests, and results were 
obtained which corresponded pretty well with each other. After 
21 days, instead of Ca(HC03)j solution, a o.oi n solution of Ca(OH)j 
was used. With this the permeability in all samples was very much 



Fig. go. — I<evel B of the Podsol soil. Qiiantities of filtrate in 21 
days with distilled water and different concentrations of the Ca(HC03)-:j 
solution. 

No. I =s 0.02 n, No. 2 O.OI n, No, 3 = 0.005 ^ No. 4 = 0.0025 n, 

No. 5 ™ 0.0012 n, No. 6 = 0.0006 n, No. 7 ~ distilled water. 

reduced, and only after several months did it rise again in the first 
four tubes 'to 10-20 ccm. per day. The experiments were continued 
for 15 months. The general impression at the conclusion of the 
experiment was as follows : The permeability of the samples of soil, 
after pre-^dous filtration of Ca(HC03)2 solutions of 0,02 n, o.oi n and 
0,0025 n, amounted to 7 - 15 ccm, per day, with which similar varia- 
tions were also observable in parallel examinations. The permeability 
for Ca(OH)5 of the remaining samples of soil, after prernous filtration 
of the remaining Ca(HC03)2 solutions of 0.003, 0.0012 and 0.0006 
normal and also of the distilled water, was almost completely 
eliminated becoming not greater than 0,5 ccm. per day. 

Direct examination of the o.oi n Ca(0H)2 solution (illustration 88) 
showed that the permeability rose pretty quickly, on the 4th day 
attained 41 ccm. per day, but already on the, 8th. day stopped almost 
completely, not to rise again until' after 40 'da3^s- At the conclusion 
of the experiment the quantity 'of filtrate amounted to 3 ccni.per day. 
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A 0.05 a. and o.ooi n solution of NaHCOj were also examined. 
In 20 days the total quantity of filtrate amounted to: 


0.05 n ISTaHCOj 42 ccm. 

o»ooi n » 123 ccm. 

Distilled water 117 ccm. 


The filtrates after distilled water and o.ooi n NaHCO. were not 
quite clear, but opalescent, but with the 0.05 n NaHC03 solution no 
solid constituent parts were washed out of the soil. It is interesting 
to note that the weaker concentrations of NaHCO^ exerted no retard- 
ing effect on the filtration. 

The qualities of the loam examined are very bad in nature, it is 
therefore described as sticky and builder's loam. Through 
the level of the loam mentioned, on the development of podsol soil, 
the washed out levels (A^ 4“ of the rubble loam are ehminated. 
The permeability of this loam is very greatty influenced by drying, 
as also by deeply penetrating freezing of the damp soil ; if, hoivever, 
the soil has been very damp for a long time, the permeability wiU 
be greatly reduced. The experiment carried out, wMch shows the 
increase of permeability with the Ca(0H)2 solution after gypsum, 
leads to the assumption that the qualities of the loam mentioned 
can be improved by gypsum solutions. It is possible that the contents 
of absorbed K* and Na* ions in the loam are reduced b^'g^^psum solu- 
tions. 

Experiments with Jmmus levels. 

In these experiments great variety could alwa^^s be observed after 
the reaction of the humus levels. The permeability of neutral samples 
of soil differs greatly from that of acid samples. 

For the first experiment’ a neutral soil from the neighbourhood 
of Sigulda was used. This soil contained 12.2 % of particles finer 
than o.oi mm., 3.2 % humus, and 0.86 % CaC03. The results, of 
the experiments are represented in Illustration 91. On the first day 
of the experiment the permeability for distilled water reached 91 ccm. 
per day, but then became fairly ^ quickly and considerably reduced, 
and amounted to^ only 9 xcm, per. day on the iStli day. From ' the 
i8th to the 23th, day 0.12 n gypsum, solution was used instead, nf 
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distilled water^ but this did .not exert any special influence; 

later, however, a o.oi n Ca(0II)3 solution was used, by which 

the permeability was increased in the next 7 da^^s to 80 ccm. 

per day. From the 32nd. day onwards distilled water was again 

used, and consequently 

the permeability was a- 

gain quickly reduced. | 

More thorough in- \ | 

vestigations were made \ 

with two other samples ^ 

of soil; the ist similar ^ S / 

to the Rendzine soil is \ / 

neutral, from the neigh- A \ / ; \ 

bouxhood of Kauzmiinde, 11 L ' ^ 

containing 4.34 % humus \ ; \ 

and 0.43 % CaCO^; 'the ' j|' \ f I 

2nd soil is t>q)icai Pod- , '''*1 \ ' * 

sol soil, of a similar kind 'I \ ! *■ * 

/■to that whose clay su- !?! \ ^ ; 

sponsions were investi- /og ' 

gated in an earlier work. I ■ 111 

It contains 2.52 % of 
organic matter, which, 

however, is but sHghtly fig. 91. — Fei-meabllity of level a Oftheaeutralarable 

decomposed and cannot siguida. 

really be designated as Distilled water ^ 

humus . hime-maii, rec- 0.012 n CaS04 solution. 

koned as CaCO „ amounts “ Coatmuation of the e^eriment with 

3 ' ^ 0.01 n Ca(OH}2 solution, 

to 0 . 25 ' %• The soil of IV. — ■, — — . continuation of tlie exi>eriment with 

course contains no CaCOj. 

The quantitr^ of CaO'SO 

luble in hot HCl amounts to 0.089 %• mechanical composi- 
tion of the soil can be seen from the following data (see Table IV 


Fig. 91. — Permeability of level A of the neutral arable 
soil from Siguida. 

Distilled water. 

II. Continnation of the experiment 

0.012 11 CaS04 solution. 

Ill Continuation of the experiment with 

0.01 n Ca(OH}2 solution. 

IV. — ■, — . — . Continuation of the exi>eriment with 
distilled water. 


page 571. 

Ill comparison with the above mentioned marl loam, both the 
'soils mentioned have much coarser composition. Both soils were 
prepared for the mechanical anah^sis by treating the sample of soil 
15 times with NaCl ti solution. This treatment was quite sufScient 
for the acid soil, but in the neutral soil the constituent parts which 
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Tabee IV. — Mechanical composition of both sa-mples of sotL 


Sbe of grain in mxn. 

'Time of depositing 

Contents in 

Neutral soil 

Acid soil 

I — 0.05 

1 I miaute 

; 36.3 

41.33 

0.05 O.OI 

} 10 minutes 

' 33 - 3 '"^ : 

iS.iS 

o.oi — 0.005 

1 6 hours 

! iS.SS 

23.76 

0.005 0.001 

; 24 ;> 

^ 3 - 3 S 


0.001 0.00022 

: 3 weeks 

: 2.54 

6.35 

below 0.00022 

1 

j 2.31 



were not deposited in 6 hours still contained fairly large quantities of 
coagulated particles and organic matter ; the mechanical composition 
of this soil must therefore be fine grained. It is also characteristic 
that on washing out with salt solution, great quantities of organic 
matter from the neutral soil w^'ent into solution, but ver}'' little from the 
add soil. The colour of the soils w’as also dissimilar : that of the 
neutral soil almost black, of the acid bright grey. Also the contents of 
and K^O in the podsol soil were fixed : 


KgO I NOaO 


Dissolves in liot HCl ; 0.165 ?‘o : 0.021 

» in cold 0.05 n HCl ^ o.oio % ' , 0.0x3 % 

» out of 100 g soil per litre Ca (HCO3)-.:. . . ' 0.0026 g! ' 0.0042 g. 


The results of the examination of the neutral soil with distilled 
W’ater are represented in Illustration 92, 

The permeability at the beginning increased quickly, on the 
4th day it already?- reached almost 200 ccm. per day, W'Hch can be 
described as the maximum permeability for w^ater in my experiments 
with loamy soil. Afterwards the permeability fell quickly and b}* 
great bounds, and after 183 days it amounted to only about 0.2 ccm. 
per day ; after another month no more filtration took place ; after 
3 months however, therefore 10 months from the commeiiceiiieiit 
of the exjieriment, the lower part of the soil in the test tube began to 
dry up, although water was present for' the whole 'time in the tube 
and' also in the. round flask. 
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The lestilts of the examination of the neutral soil with o.oi n 
Ca(OH)j solution are represented in Illustration 93. The permeability 
for this solution was at the beginning even greater than 200 ccm. per 
day ; afterwards it was indeed reduced, but never fell below 15 ccm. 



Fig, 92. — Permeability of the tipper level of Fig. 93. — Permeability of tlie upper leve 1 
Beiitra! arable soil from Katiztniinde in 183 of the neutral arable soil from Katrarniinde 

days. On the continmtion of the esperi- for Ca{OH)2 solution, 
ment the permeability was completely int- 
errnpted. 

per day. After 6 montlis, at the conclusion of the experiment, it 
amounted to almost 40 ccm. per day. 

We see quite another picture on the examination of the acid 
Podsol soil. The results of these examinations are represented in 
Illustration 94. 

Although the soil has no great quantities of the finest constituent 
parts, the permeability for distilled water is very low. The per- 
meability was raised by Ca{liCO^^ and CaSO^, solutions, although 
relatively little, the effect of the Ca(HC03}a solution being the greater. ^ 
Here also the breaking up of the soil did' not help. From the 39th 
;day onwards o.oim Ca(OH)^ solution was filtered through all the test' 



iot:erkationai, sochsi^y of soil* sciehcb 


573 


tubes. The permeability for this salt also was veiy^ slight. The 
:filtratioii of the Ca(0H)3 solution was still contintied for 4 tnonths, 

with which at the close of the experiment the permeability in all 
the tubes was almost alike, about i ccm. per day. During the whole 
period of the experiment the filtrate gave no colouring with phenol- 
phtalein, the Ca(0H)2 was therefore absorbed the whole time from 
the soil through which the solution trickled. The absorption must 



94. — Bsperiments with level A of the podsol soil, 

I Distilled water. 

II. — 0.02 32 Ca(HC03)2 solution. 

III. 0.0 1 n CaS04 solution. 


— I — j — j — L Continuation of the experiment with o.oi n Ca(OH)j 
solution. 


probably in this case also be considered as the main reason why 
the permeability for Ca(0H)2 was not greater under the conditions 
of the test. 

Illustration 88 shows us the results of the comparison when from 
the beginning onwards Ca(OH)j solution is filtered through acid soil. 
The permeability indeed is increased at the beginning, but does not ex- 
ceed 7 ccm. per day ; after 6 days, however, scarcely any filtration 
takes place. 

Only 2 concentrations of NaHCOj — 0.05 n and 0.001 n — 
were examined. The permeability for these solutions, in comparison 
with distilled water, showed no great difference ; in 20 da^'s the follow'- 
ing quantities of the solution passed through : 

0.05 n NaHCOj =81 ccm. 

0.001 n NaHCOg ...... =76 ccm. 

distilled water . = 95 ccm. 

In all experiments with distilled water, NaHCOj, Ca (OH), (the 
latter was completely absorbed by the soil) considerable washing out 
of the finest constituent parts of the soil was observable. The filtrate 
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was cloudy, and a portion of the cloudiness deposited itself in the 
flask as fine sand. With this a characteristic layer developed in the 
test tube which was very easily seen. Such layers occur also in the 
loam (level B) in the experiments with distilled water, and in the clay 
soil, but never in the marl loams. Regarding the dried experimental 
soil which exhibited layers, I was not successful in dividing this into 
individual layers, as I had been with the band clays. Such stratifi- 
cation can also be observed in the upper levels of the Podsol sods, 
which are much washed. The formation of the layer is regarded 
by Prof. K. Glestka (3) as the result of a high degree of dispersiveness 
of the soil. The commencement of the formation of the layers can 
already be seen after a few days in the experiments with distilled 
water, after a few weeks, however, the laj^ers are already very well 
formed, the layers at the lower end of the tube being formed the best, 
but in the experiments with NaHCO^ also in the upper part. In all 
experiments with acid soils, especially with levels Aj and of the 
podsol and clay soils, strong washing out of theFe{OH)3 could be ob- 
served, whereas in the experiments with neutral soils and soils contain- 
ing CaCOj no notable washing out of Fe(OH)3 could be observed. 

Experiments with gley loams. 

As “ gley ” loams are described the upper levels of such more or 
less loamy soils as are greatly transformed under the influence of ex- 
cessive moisture and organic matter. The loam acquires a blue 
grey colour, is very sticky when in a damp condition, and very hard 
in a dry condition. Pits dug in gley loam, and open ditches, soon fill 
up, because the sides soon fall in. The content of clay particles in 
the gley loam is very varied, from 10-70 % and more. The per- 
meability for water is verj’ small, often even drains act badly in gley 
loam, for the water forces its way to them with difficulty. The upper 
levels of the gley loam contain no CaCOj, they have even a strongly 
acid reaction; at a relatively small depth, however, we find marl 
loam but it has very bad physical qualities. The gley loams contain 
small quantities of organic matters, the upper level, however, contains 
large quantities of the same, which are acid. 

We find typically formed gley loam on making a vertical cutting 
of the earth where the subsoil is loamy ; the width of the gley loam 
seldom exceeds 20-50 cm. 

The experiments were carried out with 2 gley loams, the first 
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from tlie EeigJibotirliood of Kasdan ga, tJie second from Sigtilda. 
The tnechatiical composition of these gley loams is as follows ; 


TabeE V, — Mechanical compositian of the tu’o samples of gley loafih 


Size of grain in mm. 

1 Time of depositing 

Ccntents 

tz % 

I. Kasdanga 

II. Sigfjida' 

I — 0.05 

! 

1 I minute 

4 *H ' 

24.70 

0.05 — o.ox 

; 10 minutes 

14-34 

30.00 

O.OI — 0,005 

6 hours 

aS.f'.o 

22.50 

0.005 0.001 

; 24 

S -53 


0.001 0.00022 

; 3 weeks 

;■ 1 7. 82 

"■^'54 

below 0.00022 

1 — 

26.07 

O. 7 S 


We see, therefore, that the first gley loam is especiaH}"* rich in 
the finest constituent parts , even richer than the above mentioiied 
level B of the podsol soil. The content of finest constituent parts of 
the second loam is lower, but greater than that of the level of the 
podsol soil. Both loams react on litmus paper in a pronouncedly 
acid manner. In my earlier experiments on the influence of electro- 
hi:es on the cla3^ suspensions of these soils it was established that these 
clay suspensions are not ver3’ sensitive to electroi3''tes : In order to 
produce coagulation, ver3:^ strong concentrations of electrol3i:es are 
necessar3^ B3^ the presence of ver3^ small quantities of XaHC03 
the influence of the electrolyses is further reduced. The contents 
of K3O and Na^O soluble in hot 10 % HCl were fairly high : 

; K2O I NasiO 


0.505 ; 0.105 

0.240 ^ 0.065 


I. Clay soil (Kasdanga) 
II. » » (Sigiilda) . 


Also in cold 0.05 n HCl fairly large quantities of the oxide men- 
tioned were dissolved : 




I. Oay soil (Kasdanga) . . . , i 0.019 

11. » » (Signida) ' I ^ 0.012 


Na«0 


0.032 

0.012 
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By the filtration of i litre 0.02 n Ca(HC03)3 through 100 g» soil 
were dissolved : 



K3O 

Na^O 


1 


11. Clay soil (Kasdanga) 

0.0108 

0.0175 

II. s » (Siguida) . 

0.0020 

0.0016 


From the data quoted it is to be concluded that the first gley soil, 
with filtration of Ca (11003)2, will give much greater quantities of 
NaHCOg in the filtrate than will the second, and at the same time 
filtration through the first soil will also proceed more slowly ; the 
experiment has confirmed this. 

In Illustration 95 the results of a few experiments with the second 
(II) giey soil during the first 23 days are graphically represented. 



Fig. 95. — Esr>eriments with gley loam (II) from Siguida. 

I. Distilled water. 

' 0.02 n Ca(HC03):’ solutioa. 

III. 0.012 n CaS04 solution. 


neft ~ Total quantity of the filtrate. 


The permeability for distilled water was at the beginning pretty good, 
but after 23 days it fell to 4 ccm. per In the further course of 

the experiment this quantity became smaller, ^ and' after 6 months 
it amounted to only about, 0.3 ccm. per day. 

The permeabilit3^ for CaSO^ and , particularly for Ca(HC03)2' 
was much greater, but if,, after these salt solutions, the experiment 
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was contimieci witii distilled water^ then the permeability was reduced 
ver}- gradually j especially’ after Ca(HC03)2> so, for example, for the 
next II days the quantity of filtrate after Ca(HC03)2 amounted to 
.259 ccm., and after CaSO^ to 90 ccm. The permeability of the clay 
soil was considerably increased Ca(HC02)3. It is to be assiiined that 
in this case the Ca** ion had operated which was absorbed by the 
soil and had thereby altered the qualities of the soil. This condtision 
is confirmed by?^ the fnrther series of experiments, the results of which 
are represented in Illnstration 96. In this series of experiments the 
giey soil from Sigulda (II) 
w'as used, from "wich the 
'lime-marl was removed 
(Tine i). The gley loam 
was several times thronghly 
.mixed wth Ca(HC03)3 so- 
lution, the solution poured 
-off every time, and the 
gley’ loam afterwards dried 
and pulverized anew. By- 
this treatment the quantity’ 
of absorbed K and Na was 
reduced, which in this loam 
-generally is not very^ great. 

The original, unchanged 
gley’ loam from Sigtilda 
(line 2) senses for compa- 
rison. For the first 3 day’s 
distilled water was filtered. 

In the sample in which the 
lime-marl was removed 
(T i) this filtration pro- 
ceeded better, 'ilfter 3 day-s, instead of distilled water, gypsum solu- 
'tion was used. The filtration of this solution also proceeded better 
through the first loam, although the difference was not great. 
From the i6th clay onwards, instead of gy-psum solution, 0.02 11, 
Ca{IlCO^)^ solution was used. With this solution the difference 
was very great: the permeability^ of the first gley soil increased very 
quickly^ the permeability’ of the second soil acid decreased strongly at 
first, then increased again, and not untii about tw'o inonths after 
starting the experiment did ; the differences equalize. Three months 

5 ing. 



Fig. 96. — Experimenis with gley loam from Sigiilda. 

No. I — lime-marl removed, No. 2 =aK nataxai clay 
loam. 

I Distilled water. 

II. Contimiation of the experiment 

with CaS04 solution. 

III. — Cantimaation of the experiment 

with Ca{HC03):; soMioa. 
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after [starting the experiment a o.oi n Ca(OH), solution was used 
instead of Csi{BLCO^^. With this solution the quantities of fil- 
trate fluctuated very little during the whole course of the experi- 
ment, the permeability for the first gley soil amounted to 15-20 ccm. 
per day, for the second (natural) 8-12 ccm., with which the greatest 
quantities were obtained at the end of the experiment, after 7 months. 
In niustration 97 the results of the experiment with both natural 



Fig. 97. — ■ Permeability of the Gley soils for Ca(OH)2 solution. 

Oley loam from Kasdanga ; the permeability stops com 

pletely after 36 days. 

IX. Gley loam from Sigtslda ; after 91 days the permeability 

is very small. 

clay soils are put together, with which from the beg inn i ng {Ca.{OIl)^ 
solution was used. The permeability did not increase greatly in either 
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of the soils examined, not even at the beginning : the highest quantity 
of filtrate in the clay from Kasdanga amounted to 9 ccm. (5th day), 
in the clay from Sigulda 15 ccm. (ist day). Afterwards the permeabil- 
ity decreased, and in the sample from Kasdanga filtration ceased 
altogether after 60 days ; in the sample from Sigulda the permeabil- 
ity after 90 days amounted to about 0.2 ccm. per day. There was 
no Ca{OH)j present in the filtrate, it being completely absorbed by 
the soil. 

With the II. G-ley soil from Sigulda thorough examinations were 
carried out with various concentrations of NaHCOj. The gky soil 
showed itself very sensitive to even ven.^ weak concentrations of 
NaHCOg : the permeability sank greatly, espedaily at the beginning, 
and the finest constituent parts of the soil showed in the filtrate. In 
a few cases the permeability afterw'ards increased again, which can 
be seen from the following data ; 

TabeB VI. — Gley loam from Sigulda, quantiiias *bf filtrate in ccm. 

■ Tie first 20 days ; The next 6 days 


1. Distilled water „ . 

2. NaHCOg o.ooi n , 

3. )) 0.003 n . 

4. 0.0001 n , 

5. 3 o.®ooo3 n 

6. » 0.0O001 n 


3^31 - 

i o.S 

55 

! 8.5 

59 

1 0.0 

79 

29.0 

26 

0.4 

50 

i 12.5 


Expetimeiits were also carried out with higlier concentrations 
of NaHC03. With these it was established that by o.i n l^^oUCO^ 
solutions very. great quantities of organic matter and Fe(0H)3 were 
washed ont ; the filtrate was dark brown. With lower concentrations 
of o.oi n much less organic matter is present in the filtrate. With 
these, however, mineral matters are strongly washed out, not only 
amorphous and colloidal, but also finely crystallized. The quantities 
of filtrate' are very small. With the gle^" soil II from Sigulda experi- 
ments were carried out regarding the influence of the stmcttire of the 
soil on permeability, for which particles of soil from 1-2 mm. diameter 
were, taken from the pulverized soil., but the finer constituent parts 
were granulated. With this the permeability increased very strongly, 
'but the parallel determinations' gave very varying results ; the varia- 
tions were much greater than in the corresponding experiments with 
gley loam ' pulverized and granulated through a i mm. ' sieve. The 
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particles dissolved very soon, especially under the influence of the 
distilled water and the NaHCOj solution. In 15 days the following 
quantities of filtrate were obtained : 

Table VII. — Gley loam from Sigulda. Soil particles i*-2 mm, diameter. 



' 

n. 

1 

i 

ccm. 

ccm. 

I. Distilled wafer ; 

343 

52:5 

2, o.oi n Ca (0H)2 

1 1220 

1990 

3. O.OI n CaS04 

! 719 ' 

; 118 

1410 

4. 0.00003 n NaHC03 

1 


The greatest quantity of filtrate per day, amounting to 192 ccm. 
was obtained with Ca(OH:)2 solution. It is of interest that in this 
experiment ■ also the permeability was greatly reduced by the very 
weak concentration of of 0.00003 n. In proceeding further, 

the filtration ceased completely. Experiments, w^ere also carried out 
with low^' concentrations of NaHC03, with- which a distinctly retarding 
influence was exerted by a 0.00001 n NaHC03 solution ; the influence 
of still smaller concentrations, however, w’as no clearer. 

The results of the , experiment with the clay loam from Kasdanga 
are represented in Illustration 98. The permeability of this loam 



Fig. 98. — Experiments witii Gley loam from Kasdanga. 

I Distilled water. 

0.02 n Ca(HC03);; solution. 

III. — 0.12 n CaS04 solation. 

E«ft — Total qtiantities of filtrate. 

was greatly reduced by Ca(HC 03)3 solutions. The filtration of the 
same proceeded even more slowly than that of the distilled water. In 
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tlie filtrate of these solutions direct XaHCO. and even Na^CO., could 
be deten-rdaed, wiicli can also be asstinied as the main reason of the 
slow filtration. The permeability’ fox gypsum solution was pretty 
good; but after a longer time — several months — this fell also 
here to 4-6 ccm. per day. With distilled water on the first day of 
the experiment there was only obtained 5.5 ccm. of filtrate ; 'the per- 
meability was afteiw’ards lower, after about a month it amounted to 
only I ccm. per day’, and after 2 months the filtration ceased com- 
pletely. 

On account of these qualities of the gley loam from Kasdanga, 
and also on account of its high content of the finest soil particles, 
and its great quantities of absorbed Xa* ions, I have again examined 
the peiineability^ of the loams mentioned for solutions which at the 
same time contain CaSO^ and Ca(IIC03)2 in varying proportions to 
each other. As basic solutions 0.012 11 CaSO^ and 0.02 n CafHCO.,)^ 
were used. After 40 days the folloTving quantities of filtrate were 
obtained : 


Tabbe Vm. — Permeability of the gley loam from Kasdanga, 


Used for Sltration 


Oimntity of filtrate 
in 40 days in ccm. 


1. 0.024 21 CaS04 ' 299 

2. 0.012 21 ;» 3IU 

3. 90% 0.012 n CaS04 -f" % O.C2, a Ca iHCOa)^ ; 500,4 

4 - 70% ' ' +30% 298 

5. 50% ■ + 50% - 339.5 

6. 30% ■> » + 70% :■ 528 

7 - 10 % .. ■> + 90% ■ ' 234 

8. 0.02 n Ca {HCO3)- ; 219.7 

9. o.oi n 47 

10. 0.005 a * : 74.9 


The permeability- was much increased if the gr^psum solution at 
the same time contained Ca(HC03)2, although the permeability for 
o.oi n Ga(HC03^)2 solution was very small. After 40 day's all solu- 
tions were replaced by o.oi n Ca (OH)^ solutions, and the experiments 
continued. On the next day CafOH)^ could only be indicated in the 
filtrate in 'tube Xo. 3, through which premousty 90 % gypsum and 
10 % Ca(HCG3)3 w-eie filtered ; the quantity of filtrate here rose 
quickly to 40 ccm. per day and kept at this height for about 3 months 
running. After ,5 months distilled water' was used instead of lime 
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water, and with this the permeability was again reduced. I still 
continued this experiment for another year, but even at the end of 
the experiment the permeability was fairly strong, the quantity of 
filtrate fluctuating between 8-9 ccm. per day. 

The experiments with all the other test tubes of the same series 
were also continued for 18 months, but Ca(0H)2 appeared in the 
filtrate only in 2 other tubes : in tube No. 2 after 45 days from the 
beginning of the Ca(OH)a filtration, and in tube No. 5 after 3 months, 
but the permeability was here only slightly increased. The per- 
meability of the last 3 tubes was very low, and in tube No. 9, through 
whidi o.oi n Ca(HC03)2 solution was previously filtered, the filtra- 
tion very quickly ceased completely. 

The last series of experiments show that the permeability of a 
few gley loams can be strongly raised by solutions which contain at 
the same time CaSO^ and Ca(HC03)2* The influence of the^ gypsum in 
hindering the formation of NaHC03 and in helping the washing ont 
of the absorbed, Na* ions was here very obvious, whereas by 'the 
Ca(HC03)3‘ the, content of H* ions' in the soil that is, the acidity of 
the soil is reduced. 

In' the district of 'Hasenpoth, whence the last sample of gley loam 
(Kasdanga) conies, the liming of the soil with meadow or orginal lime 
has already been known for a long time, and has given good results 
, pretty quickly. The results have only been rather indefinite with 
gley soils, which here showed an acid reaction to litmus paper. In 
these cases the application of gypsum is necessar}' for the improve- 
ment of the qualities of the soh, as is shown by the experiments carried 
out. 


Experiments with n (5.85 %) NaCl solution. 

The results of these experiments differ very much from the others, 
it, is therefore fitting to consider them separately. The experiments 
were carried out with the six most important samples of soil which 
were also used in the earlier experiments. The concentration of NaCl 
used was strong, i.o normality, which in all the soils examined pro- 
duced coagulation of the finest constituent parts "of' the soil- The 
earlier' experiments showed that by 0.2 n salt solution the day sus- 
, pensions' of the acid soils were coagulated, whereas coagulation of the 
^ clay suspensions of the marl loam was already brought . about by 
^0.04 n .solution. ^ ^ ' 
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Illustration 99 shows the results of the experiments with the 
three main levels of the Podsol soil. The permeability for NaCl in 
solution w^as smallest in the marl loam, followed by level A ; level B 
has the greatest permeability, however, although even here in the 
first few days 15-19 cm. per day was not exceeded, which amoimts 
are much smaller than those of the experiments with CaCHCOj)^, and 
CaSO^ solutions. From the Sth day onwards we see strong and 
steep reduction of the permeability ; the line resembles that obtained 
by D. J. Hissdtk 4.) in his experiments with distilled water after 
previous filtration of the common salt. After S days, in my experi- 
ments, I loosened the soil in the test tubes with copper wire about 
I mm. thick, but continued the filtration of the normal XaCi solu- 
tion. Such loosening of the soil had no injurious effect on the filtra- 
tion of the Ca(HC03),, 
CaSO^ solutions and the 
distilled water in the 
aboi^e experiments, but 
with NaCl the influenc 
e was verj^ great. From 
this it is to be seen 
that common salt solu- 
tions, even in strong 
concentrations, cause al- 
terations in the qua- 
lities of the soil. It is 
characteristic that after 
the loosening of the 
soil the permeability of 
level A was the greatest, then followed that of level B, and it fell 
greatly in the marl loam of level C, w^hich here also was not helped by 
the high contents of CaCOj. Here the filtrate through the marl 
loam was very alkaline. 

It may be taken that in this experiment the circumstance of the 
absorbed soil cations towards Na and hydrolytic decomposition is of 
the greatest importance. It must be taken into consideration that 
the reaction of the first two levels is acid, and here, under the in- 
fluence of NaCl, small quantities of HCl appear. If other salts are 
also present in the solution, the HCl, even in very small concentrations, 
assists coagulation. According to Gedroiz {5) H,SO^ has a coagulat- 



loam). 
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ing effect even in concentrations of 0.000075 normality. The action 
of common salt on marl loams might be quite otherwise. As an elec- 
trolyte with different anion and cation, NaCl has here raised the' 
electrolysis of the CaC03. In the soltition might form certain quan- 
tities of OH* ions, perhaps even NaOH, whose infitience on the increase- 
of dispersiveness is particularly great. The quantity of filtrate 
through marl loam only amounted to 60 ccm. in the first 8 days; it 
is difficult to suppose that NaCl could exchange even greater quan- 
tities of Ca‘* for Na*. 

The results of simultaneous experiments with gley loams are- 
represented in Illustration 100. It must be pointed out here that 
the permeability of the 
very acid I. gley loam 
f rom Kasdanga, which 
is rich in the finest 
constituent parts, al- 
tered very little after 
'8 days ^Tom the loo- 
sening of the soil ; on ' 
the other hand the per- 
meability ' of the II. 
gley loam from Signlda 
was already reduced a 
day before the loosen- 
ing, to fall still more 
strongly after the loo- 
sening. Tho permea- 
bility of the neutral, upper level from Hauzmiinde was already 
reduced after 7 days. The reduction was especially great, how- 
ever, after the loosening of the soil (8th da3r). The experiments- 
carried out show that in comparison with ve,r3' weak CaSO^ and Ca 
(RCO^)^ concentrations, the common salt as such greatly reduced 
the permeability, the reduction being much greater, and proceeding 
more quicM3r in soils carrying CaC03 than in add soils. As under the' 
influence of the NaCl the content of absorbed Na' ion is greater, it is 
obvious that in the further course of the experiment, and particularly 
on filtration of Ca{HC03}g the results can only be relative. We 
have already seen that in the experiment with gley loam from Kasd- 
anga, which, with the filtration of- Ca(HC03)5, from 100 g. soil gave 



Fig. IOC. — Experiments witli n NaG solution in Gley 
loams. 

1. Gley loam from Kasdanga. 

2. Gley loam from Signlda. 
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to tile filtrate 0.0108 g. ISTa-O. In tiie filtration experiments tMs 
gle}" loam with Ca(HC03). smaller quantities of filtrate tliaii with: 
distilled water. 


VII. — General conclusions. 

The resnlts obtained can be stmimarized briefly as foSoivs: 

1. Great fluctuations of permeability (quantities csf filtrate per" 
day) could be observed. In sandy soils the permeability may fall, 
in the conditions of the experiment, to o.i ccm. per day from 2 litres, 
in loam and gley soils it fluctuates from 0-200 ccm. per day. The 
meckardcal compositdon of the soil offers onl}^ a small clue to its per- 
meability 

2. The fluctuations of permeabilit}’ are greater in the 
loam soils the more these contain finest particles of such a size 
of grain as are not deposited in 3 weeks after raising the degree 
of dispersiveness. The fluctuations of permeabilit}" of those soils, 
which contain few^ grains of this arrangement of size, as for example 
level A of the Podsol soils, are reiativel}' small, but the permeability 
is also small even under the action of electrobiies. 

3. The permeability is in time considerable^ reduced by distilled' 
w-ater, in add soils filtration ceases completely after a few months, 
as also in the neutral humus level ; in marl loam, however, it is only 
reduced, and still goes on after i to i % years from the beginning 
of the experiment. The explanation is to be sought in the combina- 
tions which are released from the soil by neater : in acM soils the Na'"' 
ion has the first place, but in the marl loam the Ca** ion. If before 
the experiment the add soil is neutralized, and CafOH)^ filtered 
through it, then the filtration of the distilled -water rmoceeds much 
better, and does not cease even after a few months. 

4. The filtration of ivater containing greater quantities of 
CO2 proceeds much better than that of distilled -water. With that 
'the, permeability of marl loam with high CaCO^ contents is particitlarly 
increased ; in add soils the difference is smaller, but is Yery noticeable 
if the CO3 content reaches 0,5 g, to the litre. 

5. The permeability for 0.02 m CafHCOg);^ solution is 'very' 
different, and ^ is very greatly influenced the absorbed Na* ion 
content of the soil. The permeability of the marl loam is veiy’' good 
for this solution, if there is still no podsol soil developed on it, or if 
it is taken .from deeper levels. The permeability for this solution is 
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also good in level B of the podsol soil, whilst the permeability of the 
'tipper level of the acid soil is pretty small, which may well be explained, 
by the strong absorption of the Ca** ions. Very great differences of 
permeability for this solution are also observed in the gley loams. 
The permeability of the gle^ loam from Kasdanga, which contains 
considerably more absorbed Isfa* ion, is very small, even smaller than 
for distilied water. If before the experiment the Hme-marl is removed 
and at the same time the absorbed Na* ion partially removed, then the 
permeability is distinctly greater. 

It mnst also be noted that the Ca (11003)2 solution also contained 
free 00^, with which the content of CO^ showed great fluctnations, 
which might also influence the permeability, 

6. The permeability for g3?psum was fairly similar tO' that for 
^ Ca(HC03)2, except for the marl loam on which podsol soil had de- 
veloped, and the gley loam from Kasdanga ; these are soils which 
contain ' great quantities of absorbed ' Na* ion.. The permeability was 
also good for g^^psum in these soils, because in the exchange reaction 
not much NaHC03 could arise. 

, ,, , 7. Especially great influence on the raising of the permeability 

:in very acid gley loam (from Kasdanga) was exerted by such solution 
as, contained CaSO^ and Ca(HC03)2 together, and therefore consid- 
erably more gypsum than hydro-carbonate of calcium. The per-^ 
meahility of the very bad gley loam was in this case very greatly 
increased. 

8. The permeability- of the neutral soils is ver\" greatly raised 
by Ca(0H)2 and remains very great for some months. The permeabil- 
ity of the ver3' acid soils, on the contrary, is quickly reduced, and 
relativety quicldy the filtration ceases completel^c Where the 
permeability^ of the sod in the foregoing experiments has been found 
very low, it is not alway’S possible to raise it to an appreciable extent 
by the application -of Ca(OH)2 solutions. 

9. The. permeability is considerably reduced hy NaHCO, 
solution of. even very weak concentration. If the soils contain no 
CaCOg, then the , finest constituent parts are much washed out; in 

'. .'such cases the permeability is sometimes ' even increased, but after 
a few days is again reduced and filtration ceases completely. I/Ovel A 
of the podsol soil, which contains very small quantities 'Of the finest 
.'-constituent parts, is' not very ' sensitive to NaHC03. The negative 
nfl'uence of' lsraHC03 is greatest in gley- soils 'with which the structure 
suffers most, qf ' the '-gley soil contained any before the experiment. 
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All iiijtirious iiiflaence is exerted even concentrations of 0.00003 n 
XaHC03, i. e., less than 0.003 g. to the litre. 

It is to be expected that even ver%" diluted solutions of animoiiia 
may have a retarding action on the permeability, especially those of 
the marl loams and clay soils. The degree of dispersiveness of the 
marl loams is already notably increased by very diluted ammonia 
solutions such as 0.0003 n, and the decomposition of the carbonate 
of calcium is even reduced b}’ 0.0001 n amnionia solution. 

J. WlTYK, 

Riga. 
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A CONTRIBUTION TO THE KNOWXEIKJE 
OF THE DETERMINATION OF SOIL FERTILITY, 


Tlie life of micro-orgamsms in the soil is the result of the 
phenomenon of assimilation in its entirety. The \atal processes are 
characterized by the surrounding of the chemical molecules in the 
living being and b}" a constant exchange between latent and kin- 
etic energy". The carbo-h^^drates contained in the soil, as also the 
ihtiogenous organic substances, are assimilated, and exdiange 
takes place in the cells of the carbo-hydrate and albumen. A part 
of the carbon and nitrogen is used to build up new living mole- 
cules, but the greater part of the carbon, in the form of carbo- 
hydrates and albumen., gradually disappears in the process of oxid- 
ation. 

The decomposition products, being poisonous, are rejected 
by the cells, or deposited in a harmless form. The quantity of 
carbon-dioxide exhaled the soil when there is free admission 
of air, showx us the Imng energy of the bacteria, as does also the 
eas3" decomposition of the organic substances in the soil. The 
heterotrophes find in the organic substances not onl}’ a source of 
energy for their breathing process, but also carbon and nitrogen 
food sources for building up new H\dng material. 

In the bio-chemical analysis of the soil, the concentration of 
hydrogen ions in the soil must alwai^s be kept in view. The ab- 
sorbent, unsaturated soils of humid districts, w?-Mch are rich in 
humus and colloidal clay, usually’ shoW' an acid character. The 
following data plainly prove how both the number of the veg- 
etative spores, of the bacteria in the soil, and alsO' the quantity of 
carbon-dioxide exhaled by the soil, are influenced by, the acth^e acid- 
ity of the soil. The experiments w^ere carried out for ^ 24 days 
.in soil witli 20 % ■ water at 20^ C. 

From these data it can be seen how important it is to observe 
the concentration of the hydrogen ions of the soil when making 
the experiment. Soils, the acidity of which rises to pH = 4.7 - 4, 
are veiy rich in easily decomposed organic substances, but the 
acidity is so great that the bacteria cannot develop suffidently. 
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Tabi^e I. — Influence of the acidity of the soil on the number 
of bacteria and on the quantity of carbonic acid in the soil 



Car boa contents 
of the soil 
in dry substance 

Avers^e quantity 
of carbon-dioxide 
exaled by i 3 ^. 
of soil in 24 hours 

Number of vegetative 
spores of the bacteria 
in I g. of soil 


% 

mg. 

MilHons 

7 .S 

2.58 

85 

78 

6.9 

j Z.l 7 ! 

90 ! 

i 76 

6.6 , 

i 1.93 

66 

i 5 ^ 

5.8 

j 2.64 

48 

1 20 

5-3 

1 1.87 

22, 

; 16 

4.7 

i 2.88 

: 9 

i 8 

4-0 

! =>,l6 

1 

i 5 

i 

1 6 

i 


With a concentxatioia of hydrogen ions pH = 4, the ntimber of' 
bacterial vegetatiYe spores varies, between 4-6 millions per i g. soil. 

■ By the, addition of calcium carbonate, namely, from 25-50^ g. 
per' I kg. soil.,, the acidity is paral3^sed, and the bacteria then find 
in the organic substances a good source of energy. The organic: 
adds' then no longer hinder bacterial assimilation. I append an 
example of this': 

The peat soil of Sadska, which is not rich in ferro- and ferri- 
sulphates, ' has. an acidity of pH == 4.2. This soil, with 20% wa- 
ter, exhaled 8 mg. carbon-dioxide per i kg. in 24 hours at 20® C. 
Following the addition of calcium carbonate, nanieh^ 50 g. per i kg. 
of soil, ,the quantity of carbon-dioxide exhaled under the above 
^ conditions rose after 30 days to 21.4 - 27 mg. 

All organisms in the soil, require, for the construction of new 
living substances all the other biogenous elements in addition to 
carbon, which is abvays contained in the organisms up to 42-48 %., 
The form in which the biogenous dements, particularly nitrogen, 
are offered to the soil is not unimportant. In arable, meadow, 
wood and garden soils, types of bacteria predominate wMch either 
assi^milate nitrogen, from easily soluble substances containing ni- 
trogen, or such as give the preference .to ammonia salts, or .bac- 
'teria which prefer nitrates. The rise in the intensity of breathing 
of , the bacteria in various kinds of soil following the addition of 
organic or inorganic combina.tions containing ' nitrogen, depends 
on the ' character of the bacteria which predominate in the soil con- 
cerned, We have undertaken experiments in our ■ experimental 
fields, also in .the 'various arable and wood soils of Czecho-Slovakia^ 
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on the effect of mineral, nitrogenous manures on the breatMng in- 
tensity of tlae soils, I give here only a few examples, in order to 
show the different effects produced by manuring with sulphate 
of aminonia and Chili saltpetre on loamy, sand}" soils, loamy lime 
soils, clay soils and humus soils. 

The fact certainly remains that the application of mineral,, 
nitrogenous manures increases the breathing intensity of the micro- 
organisms of the soil, particularly in such soils as contain easily 
decomposed organic substances in sufficient quantity. 

Table II. — The quantity of carbon-dioxide produced in 24 hours 
from I kg, soil with 20 % mater, at zoP C., and with 20 1 . of air 
being passed through. In mg. 


Soil Hiauiifed with 


Kind of soU 

Unmanured soil 

; 80 S:g. nitrogen 

per iectare 
in tile form otsulpMMe ' 
of ammania 

80 kg, nitrogen 
per iiectare 
in the form of 
saltpetre 


1 mg. 

; 

mg. 

Loam}’' sandy soil ..... 

. . j 15.5 

30.6 

35-9 

LoamjT lime soil 

• ■ 1 38.3 

; 49.6 , ; 

5S.3 

Clay soil 

• * i 27.5 

32.4 ; 

; ' 35.8 

Humus soil 

. . 1 32.6 

36.6 ' 

44.2 


Soil manared with 


From these data it can be plainly recognized what a great 
increase of breathing capacity the soil, especially the loamy lime 
soil, has acquired from the addition of sulphate of ammonia and 
sulphate of sodium. The breathing intensity was also raised with 
loam}^ sand soil and clay soil. The least effect was showm in hu- 
mus soil. 

The contents of carbon in the dry substance amounted to:' 


in loani}^ sandy soil . . * * 1.04 % 

» loamy lime soil . . « . ' 1.16 % 

» day , sod. » . - * . * 1.53 % 

humus 'soil .... ■ 3-28% 


By 'the constant use of mineral, nitrogenous manure, bhe hu- 
mus substance in the soil is broken up to carbon-dioxide, and so 
the soil always suffers a shortage of carbon., The, same appearance' 
was shown on the application of superphosphates.. The 'experi- 
ments were carried out in the same manner, and with the same 
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soils as ia' the experiments with nitrogen, except that 6o kg, of 
Ijhosphoric acid in the form of superphosphate were used per hec- 
tare. In the following table the breathing intensity of the manured 
■and unmanured plots of the various soils is -quoted : 


Tabue III. — The quantity of carbon-dioxide, in mg., produced on 
an average in 24 hours from i kg. soil with 20 % water, at 20° C., 
and with 20 1 . of air being passed through. 


Kind of soil 

Unmantired soil 

1 

1 Soil maiwxed witli 
i 60 kg . phosphoric add 

1 in the form 

of snperphcsphate 

noam}’ sandy soil 


15. S 

; 19.4 

Uoanay lime soil 


39.6 

i 43-7 

Ciaj? soil 



1 30 -S 

Htimns soil 


32.6 

' 4^.6 , ' 


These data show^ that even with the addition of phosphoric acid 
soluble in w-ater, an increase in the breathing capacit3^ of the soil 
is effected, and this increase is 'greatest in the humus soils. Then 
follow loamy lime soil and sandy soil. 

We have found in our laborator}^ experiments, and those 011 
the experimental fields, that the increase in the production of car- 
bon-dioxide with the use of stable manure is effected on one .side 
^ by the native active bacteria of the stable dung, and on the other 
by the supply of its organic easily decomposed substances. This 
raising of the breathing intensity" depends not only on the num- 
ber of bacteria, but also on the degree of capacity for decomposi- 
tion of the organic substances contained in the stable dung. In 
order to produce an increase of activity in the bacterial world in 
the soil the food molecules must split up into easily oxidizable de- 
composition products. 

The stable manure must be so treated that it brings about a 
certain fermentation in the sense of oxide reduction. The decom- 
posing processes of the organic substances are occasioned by the 
intermolecular respiration. The action of the stable manure de- 
' pends mi only on the quantity lised, but on the quality of the decom- 
posable organic substances and on the activity of the Tmteria. 

Even small quantities .of '.stable ''manure, can 'effect a notable 
increase, of the' respiration' processes of, the microorganisms. On 
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•oiir experimental fields we have carried out experiments regarding 
the increase of carbon-dioxide production of the soil by stable man- 
ure. The soil of the experimental fields w^as a good loara^^ soil, 
m^Hch, calculated on the dr\" weight, showed a carbon content of 
1.8 % and a calcitmi carbonate content of 0.3, and in i g. contain- 
ed 46 million bacterial vegetative spores. The iinmaiitired soil 
exhaled on an average 4.02 g. of carbon-dioxide per square metre 
in 24 hours. On the application of 200 quintals to the hectare 
of well treated stable manure containing 40 kg. nitrogen, an average 
of 5.03 g. carbon-dioxide per square metre in 24 hours was exhal- 
ed from the soil by diffusion. The experiment lasted 15 da3^s. 
Air was conducted through the bell 6-S hours daity. 

On the application of 400 q. stable manure per hectare con- 
taining 80 kg. of nitrogen, 6.59 g, carbon-dioxide per square metre 
were exhaled in 24 hours b^* the same methods of experiment. 

In order to prove that stable manure, in its action of increas- 
ing the production of carbon-dioxide, cannot be replaced hj ni- 
trogenous fertilizers, have at the same time carried out aian- 
■uring experiments with Chili saltpetre. We again used, as in 
the experiments with stable manure, 80 kg. nitrogen per hectare. 
After 15 days observation 5 - 5 ^ g. carbon-dioxide per square me- 
tre m-as produced in 24 hours. 

With the control plots, wdiere no stable manure and no nitro- 
genous fertilizer was used, the production of carbon-dioxide amount- 
ed to 4.02 - 4.01 g. per square metre in 24 hours. 

The experiments were proceeded with steadilv- for 30 days 
after the manuring with stable manure, urea or Chili saltpetre com- 
menced, and w^ere carried out in the month of September. 

Bvr the experiments made, our opinion which we had ahead}" 
■expressed in the year 1906 was confirmed, namety, that stable 
manure is to be regarded as the best producer of carbonic acid. 
It w"as certainty of great interest to learn how green manuring affects 
the carbon-dioxide production of the soil. In these experiments 
we again used the same soil as in the experiments with stable man- 
ure, and made use of so much organic substance of Luphms lu- 
tens, that there was again added the soil 80 kg. liitxogeii per ^ i iia. 
in the form of green plant manure. The green plant substance 
of Liipimis luteus was superficially" ploughed into the loam}" soil, 
and after 30 dav^s the carbon-dioxide production of the, soil w^'as 
ascertained. By a 10 da^^s’ analysis it was determined that on 

6 — A§r, ifig. 
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afi average 5.03 g. carbon-dioxide per square metre of soil was fro^ 
dmed in 24 hours. 

In the experiments with stable manure we ascertained that, 
after the addition of 80 kg. nitrogen per hectare, in the form of sta-- 
ble maniire, there was, after 15 days' observation, an average pro- 
dtiction of carbon-dioxide by the soil of 6.59 g. per square metre in 
24 hours. By manniing with stable manure, therefore, the respira- 
tion intensity obtained is much greater than by green manuring, 
namely, by 1.56 g. 

According to our investigations, every cultural plant possesses 
its own specific characteristics in the processes of photos^mthesis 
and assimilation. This is to be traced to the dissimilar working 
efficiency of the cells containing chlorophyll and the cells without 
chlorophyl of the various plant organisms. Only now can we 
form a conception of the enormous quantities of carbon-dioxide 
assimilated out of the air under the influence of sun by means 
of carbon-dioxide reception. If during the development of the' 
cultural plants the dimatic vegetation factors are at a minimum, 
then of course the photO“S3ncLthesis sinks, and nitrogen, phospho- 
rus, chlorine, sulphur, potassium, magnesia, alumimum, iron, etc. 
cannot be used so largely for the s3mthesis of cell building as they 
can when the vegetation factors are at their highest. On the cli- 
matic vegetation factors, therefore, depends the whole assimilation 
of the carbon-dioxide from' the ait, as also the resorption of the 
mineral foodstuffs out of the soil, and therefore the total working 
efficiency of the plant. In our case 96.8 q, carbon, 1.68 q. nitro- 
gen, 2.20 q, oxide of potassium and 0.6 q. phosphoric anhydride 
were resorbed and used for the s5mthesis of cell building. For 
every 100 kg, of the assimilated carbon there escaped baretyi.74kg, 
nitrogen, 2.27 kg. oxide of potassium and 0.62 kg, phosphoric anhy- 
dride. If the assimilation of carbon falls, then naturally the ni- 
trogen, phosphorus, potassium etc. wdU not be sufficiently utilized, 
and will remain for the greater part in the soil for future vegetation. 
The resorption of the mineral food material from the soil is connect- 
ed therefore in a certain way with the building and reconstruction 
of the cell contents. 

It- is a fundamental fact that under the natural conditions of 
growth, with the present state of the cultivation of the soil and 
the culture of plants, the carbo-hydrate factor is generally at a min- 
imum. It has already been plainly prove by the investigations. 
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of Fodor, Wollixy, Stokeasa, Borkbmank, Fischbk, Rbinau 
and Fctxdegardh tiiat b\" the lespiration of the soil an enrichmeiat 
of carbonic acid is effected in the grotind ia3^er of the atmosphere. 
The carbon-dioxide, which escapes from the soil diffusion, owes 
its origin to the respiration of the A -2^0- and Meierotropkes in the 
soil. The results of our experiments, obtained 30 \-ear3 ago, piai.nly’ 
show that a great deal depends, on w-hether the soil is w- ell cultivat* 
ed mechanically^ manured and tilled, or not. Further, it is not 
a matter of indifference with what genus of cuitiwated plants the 
soil is planted. We were able to obseri^e greater respiration energy 
of the micro-organisms in soil plated with beetroot and pota- 
toes, than with soils set with cereals. The ascertained degree of 
air capacit5E with all the soils investigated by us, stands intimatel)’- 
related to the quantity' of carbon-dioxide exhaled. The greater 
the air capacity of the soil, the greater the respiration iiiteiisit}' 
of the micro-organisms in the soil. The determination made by^ 
us 30 years ago of the life activity' of the Attio- and Heferotrophes 
in the soil, by' measuring the quantity* of carbon-dioxide exhaled, 
is a reliable method for ascertaining the intensit}.' of the process 
of exchange of matter of the Aiito- and Heterotfophes in a given 
quantityi' of soil. The quantity of carbon-dioxide produced in a 
given time, at a given degree of liumidity, and at a fixed temper- 
ature, gives tis an exact picture of the size and the mechanics of 
the phy^siological combustion. The respiration intensity^' shows 
that there is present in the soil not only^ a considerable quantity 
of active bacteria, but also decomposable organic substances. By* 
taking into consideration all the factors just mentioned, the quan- 
tity of carbon-dioxide produced on an average in 24 hours from 
the micro-organisms of various kinds of soil gives us a means of 
comparison for the output of the micro-organisms in the soil. ' We 
find that the respiration intensity* of the various micro-orgardsnis 
varies extraordinarily^ and, is dependent on different vegetation 
factors. The quantity* of exhaled carbon-dioxide is an indicator 
of the fertility’^ of the soil. On the .basis of our observations, we 
can maintain that with soils of a different degree of fertility^ the 
quantity* of carbon-dioxide exhaled per i kg. soil in 24 . hours, with 
20 % water contents^, and at 20^ C., varies tremendously^ The re- 
sults obtained from observations and analyses, extending over 
many years, -on arable soils of Bohemia and Moravia, are put toge- 
ther in the folowing table : 
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Tabee IY. — Quantity of carbon-dioxide exhaled from the soil, 

as a measure of fruitfulness. 


Nature of soil 

1 Quantity 

of carbon-dioxide 
; per I kg. soil ; 

! in 24 hours ' 

Quantit3' 
of carbon-dioxide 
per hectare 
in 200 daj'S 
from a layer 

30 cm. deep 

' Carbonic acid, 
reckoned on the lower 
limit of COj 
production 
at the time 


Uig 

q- 

1 q. 

Fruitful soils whi(;h bear, per 




hectare 25-30 q. com, 350-400 q. 
beet .... 

60 — 120 

4S0 

131.0S 

Eess fruitful soils 

30 - 60 

240 

i 65.54 

Unfruitful soils . 

15 - 20 

120 . 

3 '- 2.77 


The carbon-dioxide is in part exhaled from the ground, by 
dihusion, partly absorbed by the water and the carbon is redepo- 
sited in the soil in the form of bicarbonates. 

Ill any case the quantities of carbon-dioxide produced from 
various kinds of soil, which escape from the soil by diffusion, are 
of interest. According to our investigations, when the temperature 
of the soil planted vith various cultures is 13 - 17^ C., this amounts to : 

Tabee V. — Carbon-dioxide production of various kinds of soil. 


Kind ol' soil 


Carbon -diosdde 
per 100 kg. 
in 24 honri 


Carbon-dioxide 
per ha. 
in 200 days 


Carbonic acM 
production in 


jFrmtfuJ soii,s. . , . . 
Not very fruitful .scdlr, 
ITnfrtiitfiii soils. . . . 


120 ~ 160 
80 - lOO 
- 60 


32.73 “ 43.% 

21.82 ~ 27.27 
10.91 - 16.36 


We see what extraordinaiy^ quantities of carbon-dioxide are 
produced from the soil in 200 da3"s, and what fundamental im- 
portance the respiration of the soil must have for the nourishment 
of the cultural plants. The plants are not exclusiveh- dependent 
on the carbon-dioxide contents of the free atmosphere, but the 
leaves also assimilate the carbon-dioxide escaping from the soil, 
and so a great addition of carbon is made possible for the plant 
organisms. 

Of course, an increased respiration of the soil means also an 
increased demand for a store of humus in the soil, for which the 
organic res,idue of the individual kinds of our cultural plants does 
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not suffice. The total quantity of stubble and root remains which 
are left in the fields after the harvest, although considerable, are 
not sufficient. 


Tabeb ¥I. — Siubble and root residue left per hectare. 



; Dry V.' eight 


" 

EUad of plant 

of the 

Carbon ccEtsnt 

Carbcrt! 

plant substance 





v; 

kg, 

Rve 


44.8 


Wlieat 

. . . ■ 4316 ; 

49.7 

2145.03 

Oats . 

■ • • : 4285 

JU.I 

2103.93 

Bariev ...... 

: 4894 

50.d» 

2449-93 

Red Clover 

. . . ; 


4297.44 

Liicerae . . 

' • • 1 ri 432 

45.2 

5 lf* 7.26 


These figures show plainly the quantities of carbon which re- 
main in the stubble and root residues of the indiffidual cultivat- 
ed plants,, and how important it is to put clover and lucerne in 
the crop rotation. In ah countries in which clover and lucerne 
are little cultivated, as for example in some districts of Czechos- 
lovakia, Poland, Jugoslavia, etc., the carbon content sinks, and 
even manuring vith phosphoric acid and potash cannot be utiliz- 
ed vith full effect. By the influence of the organisms in the soil 
the withered root s^rstem is gradually decomposed, the celluloses, 
pentosanes, etc. hydrolysed and further decomposed (i). 

It must ill any case be taken into consideration that by the 
bio-dynamic processes of the mdcro-orgaiiisms in the soil, a certain 
quantity of carbon is collected in the vital layer of the soil, though 
here it is only a question of a few hundredweights per 3^ear. It 
has so far been impossible to determine the exact quantities satis- 
factority. 

The deeper we penetrate into the knowledge of the processes 
taking part in the bio-dynamics of the micro-organisms of the soil, 
the more we get the impression that the micro-organisms in, the 
soil in a certain sense co-operate. This applies paiticulaih" to 
the autochthonal flora according to Winooradski, and the mi- 
crobes occurring in the soil in the form^^bf spores, and which 
have the opportunity of vegetative gxowTh by alterations in the 
soil, or under the influence of added inorganic manure, such as' 
nitrate of ammonia, nitrate of potassium, nitrate of soda, calcium- 
nitrate, sulphate of aniinonia, and of organic substances such as 
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urea, organic plant material and stable manure, also pbosplaates, 
as we iiave already mentioned. The activity of the bacteria, ftmgi, 
actinomycetes and protozoa depends mainly on the decomposition 
of cellulose which is easily decomposed and of lignin which is very 
resistant' to decomposition, because the cellulose represents a very 
important carbonaceous material for the promsion of energy and 
the exchange of matter of the micro-organisms of the soil. If 
besides cellulose there are merely small quantities of nitrogenous 
organic substances in the soil, then the process of decomposition 
is quite different to that shewn in the presence of large quantities 
of nitrogenous organic and inorganic substances and easily sol- 
uble phosphoric acid. In this case the celMose is much more 
energetically decomposed, and the intermediary products formed 
b3’ the decomposition of th celltilose and the nitrogenous organic 
substances vdll ser\^e as valuable material for building up new liv- 
ing molecules of the micro-organisms. Seuman A. WAKSMm (2), 
in Hs classic work The soil population ”, has described these 
living processes of the bacteria in an excellent manner. When 
all vegetation factors are present, the vitalit}* of the bacteria ri- 
ses energetically, and the organic substances are quickly decom- 
posed. 

Asstmting that the soil contains even 2 carbon ^ then i ha, of 
soil, to a layer of 30 cm., contains 80 000 kg. carbon. If the fertile 
soil exhales 40 q. of carbon in 200 days, then, if no replacement of 
the carbon takes place, the store of carbon in the soil would be exhaust- 
ed in 20 years. The carbon content of the stubble and root residues 
of our cereals is not sivfficient to cover the deficit. The farmer sees 
here how exiraordinanly important it is to keep the carbon ratio 
constmUly in view. 

We are compelled always to introduce organic substances 
along with mineral manures, because the organic substances in the 
soil are much more energetically decomposed in the presence of ni- 
trogen, phosphorus, potassium, calcium and iron. By the conveyance 
of easily decomposable organic substances, and a great number 
of active, rhizo-spherical bacteria in the form of bacterial man- 
ures, the production of carbonic acid is uncommonly ' increased, the 
formation of bicarbonates in the soil proceeds very .energetically, 
and the fertility of the soil is raised. 

Jxmius Stoklasa, 

TechnAcke Hochschule nnd Stmtlicki Vehuchsiation, Prague. 
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HOTES AND LITERATimB. 

(1) A strikijig difference is seen in the development of the garden, flom on 

the coasts of Istria and Dalmatia as compared with the French and Ital- 
ian Riviera. On the French and Italian Riviera a great quantity oi 
stable raantirej especially horse dung, is used ; in Istria and Dalmatia, 
on the contrary, relatively very small quantities. On the French and 
Italian Riviera the soil contains 1.3-2 .4 % of carbon and, calculated' 
in dry weight, 40-1 10 million active bacterik per i g. The sod in Istria and 
Dalmatia contains o. 5-0.6 % carbon, and, calculated on the dry weight, 
10-20 million bacteria per i g. of soil. The poor results in the cultiva- 
tion of garden plants on the coasts of Istria and Dalmatia can be explain- 
ed by the bad heating of the soil in the night. The samples of soil from 
the French and Italian Riviera, which were taken from a depth of 30 cm., 
exhaled on an average 70-120 mg. carbon-dioxide per i kg. in 24 hours, 
with 20 % water-content, at ao^C. The soil in Istria and Dalmatia, 
on the other hand, under the same conditions, exhaled on an average 
scarcely 30 mg. carbon-dioxide. 

(2) Seemak a. Waks^^ian": The soli population. Froc, of the Nat Acad, 

of Sciences (IJ.S.A.), Vol. ii. No. 8, p. 47. 
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ON THE DEGREE OF HUMIFICATION OF THE DEAD' 

COVERING OF FOREST SOILS. 


The nutrition of trees in tlie forest depends, to a great extent,, 
on tiie quantity and tlie composition of the nutritive matter con- 
tained in the superficial layers of the dead matter covering the 
ground and of forest humus. The organic matter which covers 
forest soils, contains an abundant reserve of nutritive elements ; 
this absolute wealth, however, has only a very relative importance 
for them. To get a more precise idea of the quantity of organic 
matter which the trees can profit by, it would be necessary to de- 
termine the proportion of organic matter uthizable by plants. The 
appearance of the different forms of forest humus originating un- 
der different kinds of forest trees demonstrates to us considerable 
differences in the chemical composition of the organic matter and 
in its aptitude for being subjected more or less readily to the pro- 
cesses of natural decomposition. To make clear the different, de- 
grees of decomposition of the dead covering and humus which is 
formed under the different species of forest trees, I have tried, in 
the present paper, to apply a new laboratorv method enabling the' 
degree of humification of organic matter to be determined. 

By causing a 6 per cent, solution of peroxide of hydrogen to 
act on forest humus and by boiEng the liquid at a moderate tem- 
perature, it is possible to render the humified organic matter sol- 
uble in water, while fibrous organic substances, such as cellulose 
and lignin remain intact.. According to Robixsox (i) by the ac- 
tion, of oxygenated water the humified matter undergoes oxidation 
and is brought to a condition of soluble compounds, wHle the 
attack on fibrous substances remains negligible. 

' In the following table the results of my experiments on the 
humification of the superficial layers of humus and vegetable mould 
rich in organic matter from the forests of spruce, Scots pine and 
pedunculate oak in the forest of Jimy near Prague, is summed up. 
These residts are compared with the intensity of nitrification, ex- 


(i) ROBEsrsoBT, and Jokes, J. O. Journ. of Agric. Science^ 15,. p, 26, 1925. 
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pressed as difierence between the initial content in nitric nitrogen 
and that after the sample examined had remained for 30 days in 
a conical phial tinder laboratory conditions. 


Tabi.e I. — ■ Forests of spruce, Scots pine and fedunmlaie oak. 

Forest of Jirny. 



‘ Percentage 

Percentage 


Nitrogen 

of 

nitrates 
mg. per i kg. 


of 

organic 

of IitimiSed matter 

Active 

Specses of forest 

: matter iutlie 
dry 

; substaace 

in dry 

substance 

in 

organic 

snatter 

acidity 

p H 

ot dry 
substance. 
Difference 
after 

rtitriScation 

Spnice, 100 years, soil covered witli moss. 

54*1^-’ ■ 

12.S3 

■ 23.UO 

3.8 

' — 10.25 

Spruce, 90 years, soil covered with moss . 

1 51.20 

30.69 

i 59*94 ^ 

4.8 

4-37 

Spmce, 100 years, open, soil covered with 
moss 

31-21 

20.62 

66.07 

5.0 

' — 0,80 

Spruce, 70 years, dose, soil without vege- 
tation 

30-^4 ■ 

21.16 

, 69.04 

5-'^ 

:~f 4,-1 

Scots pine, 6o years, veget. moss . . . 

22.59 

4.10 

20.66 

3.2 

- — 6.00 

Scots pine, 120 years, veget. moss, grass . 

18.39 : 

6.42 

: 34*90 ; 

4.2 

0*50 

Scots pine, loo years, veget. moss, grass 
landerwood of oak 10 years ...... 

4^-37 

30.02 

62*06 

5*4 

;+ 3.20' 

Scotspine, 30 years, veget. grass under- 
wood of oak 20 years 

21.01 : 

12.72 

■ 60.5" 

6.2 

“f" 9-77 

Fed. oak, loo years, veget. moss, grass. . 

23.19 : 

11.33 

' 48.S6 

5*0 

— 13.26 

Ped. oak, So years, open, raider wood oak 
10 years, veget. grass 

34-33 

16.49 

: 53.S6 , 

5*2 

-f* 1.96 

Ped. oak, 8o years, open, veget. gi'ass . . 

52.56 

33.00 

62. 7 s 

5-7 

+■ 3V5 


It is seen from the data in Table I that the proportion of hum- 
ified matter contained in its entirety" in organic matter increases 
in the cases examined of the humus of spruce, Scots pine and pe- 
dunculate oak, with the decreasing acidit3' of the vegetable mould. 

The strongly' acid layers of the dead covering under dose grow- 
ing conifers and pedunculate oak hardly produce any nitric ni- 
trogen, with the exception of the more open forests with sm'eeter 
humus richer in humified matter, although the intensity of nitrifi- 
cation aiw^nys remains Yeij lowc 

Tables II and III indude the results of experiments in the 
forest region of St. Margueritte near JindficMw Hmdec and in the 
region of Tfemomice near Caslav in Bohemia. 
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Tabee II. Forests of St . Margueritte near JindHcMw Hraiec , 

Bohemia . 


Species of forest 


I Percentage ‘ Percentage Nitrogen 

: ; o£ humified matter ^^ive nitrates 

i organic T — -p-— mg. per i kg. 

i .F . 4.U ! ■ in aadity of 

‘matter mthei ^ i m 


dry 

sulsstance 


matter i 


after 

nitrification 


Fed. oak, 8o j’-ears with underwcx):;! of ; 


beech. Soil without vegetation • • . ; 
Spruce, Bo years, close. Soil without I 

vegetatioa 

Oak, beech, silver fir, spruce. Hartig*3 ! 

f effing area, 70 years. Soil without veget. ; 
Scots pine, 70 years, without underwood . ; 
Scots pine, 60 years, mtli underwood of i 
beedi| 20 years 


3 S --8 ; 

32.04 : 

82.62 

5-9 43 -S 5 

42-49 ; 

17-32 1 

40.76 

i 

4.1 1 2.66 

45-'^7 ^ 

24.86 1 

55 -i 6 1 

1 4.9 j 14.15 

81-34 : 

31-39 ; 

38-59 

4-2 1 14-03 

; j 

64.00 ; 

35-37 : 

55-27 

5.4 ; 21.72 


Tabee III. — Forests of Tremo^nice near Caslav in Bohemia. 


Sjpecies of forest 


1 Percentage ! Percentage i 

: of htamified matter ’ Relive 

! acidtty 

imatterinthe' . m 

^ in dry 

dry ' organic ■ n ^ 


, Nitrogen 
I of 

Active ! mtrates 

'fflg.per I kg. 

acidity i of dry 
: matter, 
p H ; Difference 
; after 

' nitrification 


Spruce, 90 years, soil without vegetation. , 
Spruce, 70 years, soil without vegetation . ; 
Clearing of spruce forest 2 years after ■ 
deforestatioii. Vegetation : — Epilo^ ■■ 
Mum angmUfolium, Rubus idaeus, [ 

Desekampsia fiexmsa etc ■ 

Beech, 70 years, soil without vegetation . 
Beech, spruce, Scots pine, 70 years soil ■ 

without vegetation ■ 

Hornbeam, young coppice of 20 years. ’■ 
Beech, hornbeam, maple, ash, young ^ 

coppice of 20 years i 

Beech, maple, hornbeam, Ash, iilgh forest ; 
of 70 years, Anrmons nemorosa. . . i 


5S-3S 1 

16.2S 

31.08 i 

4.0 — 

9.00 

69.29 ! 

29-39 ; 

33 '^® 

4.8 ■ 

12.63 


34-21 ; 

28.13 i 

82.23 

' 5-4 ' 

108.03 

43-47 i 

i 22.14 ! 

50-93 


0.17 

36-S5 I 

; 3;^-34 i 

49.77 i 

5 -X ; 

33-40 

25-25 i 

17.52 i 

69.27 1 

; 5-6 1 

99.06 

18.17 I 

1 13-25 1 

79.92 1 

1 

5.0 1 

i i 

49.87 

28.72 i 

i 21.94 i 

76.39 

I 6.5 ! 

193.98 


It appears from the above mentioned experiments (Tables II 
and III), that the layers of humus in broad-leaved forests generaEy 
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sliow a very considerable degree of humification and at the same 
time a lively intensity of nitrification. 

The acid humus of conifers, exposed to the actios of stmliglit 
is more easily rendered soluble than that found under the dense 
shade of the crowns of the standing trees. 

In high forests of Scots pine, the favourable influence of the 
beech undervv^ood is shown b3’^ the greater degree of iiiimificatioii 
of the superficial la^^er of humus. The same observation appears 
'from the comparison of close grown forests of conifers with mixed 
stands composed of broad-leaved species and species with persistent 
leaves, 

Antonix Nemec, 

Prague. 


Abstracts and Liierat&rs. 


General. 

A New Soil Gore Sampler, 

POWEEE, B. B. (Missouri Agr. Exp. Sta.), Soil Science, Yoh XXI, pp. 53- 
57. Baltimore, Md., 1926, 

The author describes a sampler that would take an undisturbed core 
of soil with the desired dimensions. The sampler consists essentiaEy 
of two c^dinders, one within the other, the outer one being furnished with 
cutting knives. A diagram of the sampler with a detailed description 
of its construction and two photographs are given in the article. Am^- 
one especially interested can make arrangements with the Agriculttira! 
Experiment Station Columbia, Mo., U. S. A. to secure blue prints and 
'Specifications of this sampler, J. S. Jofpe. 

Tscliemiak’s Mineralogicai and Petrographic Review. 

New Series ; VoL 38 ; 623 pages ; 93 iLLustratious ; xi tables ; Published by 
Hdlder-PicHer-Tempski A. G. Viemia 1925. 

The 38th volume of this review^ appears as a special number in honour 
of the 70th birthoa^^ of Friedrich Beoi and as such is particuiarly well 
got up. Contributions have been sent b3’ a large number of Ms former 
pupils, and of them this number contains tMrt3^-five. Most of the, con- 
tributions deal, with mineraiogical and petrographic problems, but to a 
. soil-scientist the following will be of particular mterest : (r) On the forma- 
tion of the phosphates of lime in the gault of the,Vorariberg (p. 206-209) ; 
(2) On the weathering processes in the augite-porphyrites (melaphyres) ' of 
-the Waldenbuig Mghlands {p- 300-$52) ; (3) Structure-statistics (p. 392- 
. 423) ; (4) On the numerical treatment 'of the structural properties of rocks 
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(p. 479-493) and (5) On the Cenomanian phosphate deposits in the Dniester 
districts of Polish Podol (p. 599-609). In article (i) Schadter describes the 
diverse forms of occurrence of the phosphates of lime (phosphorites) in 
the glauconite sandstones and limestones. In article (5) Toeikrski deals 
also with the phosphates. He describes the geological and petrographic 
relationships of the Podolian phosphates, and deals also with their chemical 
composition and their economic importance for Poland, Article (21 of 
I^IiECH and AeaschEwseii forms a very valuable contribution to the 
knowledge of the relation bet-ween the habit, chemical processes and the^ 
changes in mineral composition of weathering rocks. Unfortunately lack 
of space prevents us from dealing with this most interesting paper in greater 
detail, but the reading of it can be recommended to every soibscientist. 
The same applies to articles (3) and (4) on the structure of rocks w^hich 
give very valuable suggestions w^hen applied to soils. Helemers. 

SoilPhysics. 

On the Mechanical Analysis of Soils containing Heavy Minerals. 

IJfeiARCHAND B. de C., SolUh African Journal of Science, VoL 
pp, 223-226. Johannesburg, 1922. 

In the Transvaal many ted loams are derived from basic igneous rocks 
like norite and diabase, wbich in some places contain bands of magnetite. 
Such soils consequently also contain a relatively high percentage of heavy 
minerals, principally magnetite. The author has examined the fine gra- 
vel and sand fractions — where a separation of heavy minerals b}-’ Thotj- 
EET's solution is possible — and has found in the sand as much as 39 per 
cent, heavy iixinerals (30 per cent, magnetite). 

It is, clear that sedimentation and elutriation methods of mechanical 
analysis would not give a correct idea of the smaller sized fractions of such 
soils, such fractions no doubt containing also a high percentage of heavy 
mmerals. ' The author sought after a method for reducing these soils to 
a common basis, but without success, it being impossible to separate the- 
soil as a whole into heavy and normal particles. Maeherbe. 

The Ck>iitribiyLtioti to the Biscoiloidity of the Soil. 

Smouk U. Pfispevek k diskoHoidrutn promenain v pMach, Vestnik Css- 
koshimiscke Akademie Zemidelski, p. 221. Prague, 1926, 

The colloidal state of the soil is not constant. It depends on the action 
of temperature (freezing) on the different electrolytes (fertilisers) and on 
ploughing. These factors mav- modify the total surface' and consequently 
the hygroscopicity which is proportional to it. The variability of the- 
total surface of the soil has been studied in connection with the dis- 
thermical iniuences. The hv’groscopicity has been determined as rvell aS' 
the absolute dessicatiori of the soil after RodkwaebAIitschereich, and 
the activity of catalase with the apparatus of Koenig. The author' 
gives a few results : 

i) The total surface of the soil particles is a function of the temper-- 
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iitiire at which the soil was dried. The hygroscopicitv of the soil decreases 
with increase of temperature. Ait dried soils shrink about 11-15 % of 
their surface. This decrease of the active surface is, from a practical stand- 
point very important, for the production of nutritive substances in the 
soil after a hot summer. The total surface of soils dried at 50^ and 100® 
is reduced only b}* about 0.7-5 .6 %. With absolute dessication the surface 
is decreased by about one-fifth for mineral soils, and two-fifths for peat. 
It seems that the temperature has greater effect on the pectisation of 
hiiiiiiis than on that of other organic matter. 

2} The activity of catalase of the dried soil decreases with liygros- 
copicit^^-” (except at a temperature of 50^). 

3) Intermittent frost has little action on the shrinkage of the 

surface of air dried soils. On the other hand the surface of the moist soil 
is increased about 4 the case of air dried soils the activity of 

•catalase is decreased by about 3.5 cm® oxygen, in the case of moist soils by 
about 4 cm®. 

4) The leaching of electrolytes, if continued sufiicieiitiy (20-27 li- 
tres of water for about 150 gms. of soil) causes the peptlsation of hydrogels, 
and the hygroscopicitv increases about 10 %. The activity of catalase 
is also increased. \¥liea on the contrary the electrolyte content of the 
soil is increased, the total surface of the soil is decreased. 

3) The variations in the colloidal state, wMch have begun under 
the influence of temperature, ate only partly reversible, over a short 
■period. Author. 

On the Chemical Changes in Granites under Moors. 

Beanck, E. and S.IESER. A. Chewie der Krde, Voi. II, part i, pages 15-4S. 
Jena 1925. 

This piece of w^ork is a contribution to the elucidation of the question 
of kaolin formation. Before dealing wdth their practical wrork, the authors 
reidew critically' all the different views propounded on the formation of 
kaolin. As the object for their investigation the authors chose “brocken’' 
granite, and their investigations and analyses were not concerned only 
with the granite, but also wdth the overlying peat and moor-wate»i. They* 
investigated also atmosphericaiiy weathering granitt particles. The results 
of these investigations are given in numerous analy tied tables. The authors 
conclude that the weathenng of the ‘'brockeb' granite does not tend in the 
direction of kaolin, and also that the bleaching of the rock is caused by" the 
siiiphuric acid formed. Heuumers. 

Effect of Various Methods of Applying Fertilisers on Crops and on 

Certain Soil Conditions. 

Coe Dana G. (Iowa State College), Soil Sc:encs, VoL XXI, pp. 7-21. 
B altiinore, , 192 6, 

Fertiliser applications in direct contact on the ridge or in di- 
rect contact dn the drill-row* with seed are likely to be injurious to the 
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best geriiiin:iti:>i: of za'^ seed. Planters designed witb fertiliser attadi- 
raeiit for direct crjiitact are not advised for use. In place of direct con- 
tact it is recommended to use tlae methods of above the ridge or drill 
row the below the ridge or drill row’ and the sides of ridge or drill 
row"”’ method, J. S. JoFfe. 

The Effects of Various Methods of Applying Fertilisers oa Crop Yields. 

CoH I)AXA G. Tcwa State College''. Soil Soiejico.Wu XXI, pp. 127-141, 
Baltimore, lid., 1926. 

This is the second part of a stiidv' isee above first part) on the effect 
of various fertilisers, applied in diiiereiit ways, on some important farm 
crops. The results do r.ot warrant definite conclusiorxs, neither do they 
allows the recommendation o: a satisfactorv' fertiliser practice. The exper- 
iments indicate, according to the author, some verv’ sound suggest- 
ions. Moderate applications of non caustic fertilisers gave the best re- 
turns by the direct ecntaci in the seed row's method. Drilling of fertilisers 
as a separate operation tc the seeding was not equal to the direct contact 
method. A second set of delivery tubes distributing the fertiliser above 
the S’ee/i served to safeguard geTmination, but failed to give the benefits 
desired. Wcien brcadcnsting discing is important. J. S. Joffe, 

The Solid Acidity of the Soil. 

Be BcMmicis, A. aiid S. (R. Istituto Superiore agrario di Portid), 

Anmii di Ckimica applicaia, t. 15, Xo. 5, p. 1S3-206. Rome, 1925. 

In the soil, bases nm;' be found in a free or fixed state. The latter 
eiiteT, in defiu'te and constant proportions, into the composition of the 
molecufie, forming part of tiie constitution of the crystalline and colloidal 
elements and cannot be separated without cons^’derable chemical and 
structural alterations. The free bases, on the other hand, come at any rate 
for the most part, from the colloidal elements w-hich cause them to he 
condensed by the action of a bond which differs from common chemical 
'affinity : from such compounds all characters of saline combinations are- 
excluded. 

Loss and impoverishment of bases in these compoiinds do not give 
them either the composition or function of acids or of acid salts. The 
peculiarity of abstracting the cation from electrolytes leaving the solu- 
tion acid, is due in these conditions, to power of absorption. The energy 
of the absorbing power decreases in conse. uence of increase of the proportion 
of the, fixed bases, wffiich at a certain moment acquire the capacity- of 
lepassing into solution with veiy’ great ease. At this point, powders of 
absorption are still possible, inasmuch as the cations of the electrolytes go 
and take the place of the bases repassed into solution. The process, how- 
ever, does not correspond to chemical reactions by^ double exchange. 

Dissociation of the fixed bases cannot take place if the combinations 
from which they are derived^ ha’ve not abandoned their coagulated condi- 
tion, The increased /degree of disjunction which results is the cause of 
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stLcb an intensification of absorbing power on the part of the soE that the 
condition arises of tlie soluble nutritives elements remaining too actively- 
abstracted from tbe action of the roots. In protecting tbe free bases 
from being washed awayc carbonate of lime acts precisely through its na- 
ture of coagulant eiectroi\U;e. The conditions w^Mch calcium compoimds 
are required to correct in soEs already impoverished in free bases, are 
not therefore caused by the properties of non-existent or inactive com- 
pounds of acid function. In these cases, the calcium compounds do 
not act as neutralizers, but, on the contraiyo by the known mechanism of 
coagulation of the electrolyses, that is by bringing back the colloidal ele- 
ments from the dispensed condition to the condition of coagulated “ ab- 
sorbed elements and fixing them in that condition. A. F, 

Fotassiiiin Ferrocyanicle and Ferric Ferrocyanlde as Sources of Iron 

for Plants. 

DEtTBKR C. G. (University of Mis-sounl, Soil Science, Vol. XXI, pp. 23- 
26. Baitimore, Md.. 1926. 

The use of the compounds mentioned in the title as a source of Fe for 
SMredeh polyrhiza and soybeans in solution cultures with bufier mixtures 
gave the following results : with 0.033 and 0.056 parts per million in the 
form of potassium ferrocymnide the soybeans and Spirodela made fair 
growth. .Higher concentrations of iron in this salt produced a slight stop- 
page of groi;^h. IIerck's ferric ferrocyanide vras a satisfactory source 
of iron for soy^'hoans plants w^hen the solution had a reaction of pH 5.0 
but at less acid reactions growth of the plants and clilorophyil development 
wras restricted. J. 3 . JOFFB. 

The Dynamics of Potash Assimilation by Potash containing Silicate 
. minerals. 

Dobrescu-Cew, J. M. Ckemie der Efde. VoL 2, Part i. pages 83-102. 
Jena, 1925. 

The absorption of food by* a plant depends on the solubility of the- 
, given compounds in the available solvents. Purely chemical means cannot 
entirely^ solve the question of food absorption by- plants, since in each case 
we are only able to determine the salts dissolved in a certain given solvent. 
The author investigated the question of food absorption using varydng 
quantities of different potash minerals, and also different solvents. The 
results axe summarised in tables and represented graphically. He points 
out that in the study" of solubility the logarithmic function log (S — y) = 
K *— C can be applied, -which gives the velocity- of naonomolecular functions. 
-For the determination of the velocity of solution the factor C ser\’'es, and 
not the factor S introduced by" Mitschereich. From the experiments 
of Mitscherlich it follows that the determination of P2OS absorption is 
best carried out in water saturated with CO2, whereas for the determination 
of potash assimilation hydrochloric acid is the best solvent. Mica supplies 
the soil with potash in a much more easily assimffable foim than do potash- 
soda-felspais. Heeemers, 
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On ttie Erratic Weathering Solvents in New Red Sandstone in their 

Dependence upon External Infinences. 

KeanbbR, B. Chemie der Erie. Vol. 2, Part i, pages 49-82. Jena, 1925. 

The author hashes 11 investigating the new sed sandstone region of Rein- 
hausen near Gottingen in which weathering causes the appearance of forma- 
tions similar to those found in the new red sandstone of the Pfalz and in 
the freestone of the Saxon “ Switzerland 'h He has investigated very 
carefully the weathering solutions and has found in them mainly sulphate 
.together with a small amount of chlorides. Usually the concentration of 
these solutions depended on the thickness of the percolated rock layer, 
their sulphuric acid percentage depending on the la3‘’'ers of humus over- 
lying these rocks. This explanation is made the more probable by the 
■presence of ammonium. HBniyMBRS. 

Agrlcuiturai Chemical Exercises. Part I. Methods of Analysis. 

Maiwabd, K. and Ungbrer, B. Published by Theodor Steinkopff. Dresden 
and Leipzig. 

As an introduction the scope of the book is clearly set out and de- 
fined and the most necessary apparatus and the rules to be observed in 
quantitative analyses are described. In the next part are described the 
fundamental methods of analysis and their application to fertiliser investi- 
gations (potash and phosphoric acid determination, methods of titration, 
determinations of nitrogen and lime). Two further chapters are devoted 
to the analysis of fodders. The last three chapters deal exhaustively with 
the different methods of soil analy^sis : ph^'sical methods, ph3’'sico-chemical 
and chemical and biological methods. In the case of the more important 
methods e. g, waterholding capacit3^ Attbrberg's slime analysis, Comber's 
Hasbnbaeumbr's and Daikuhara's methods of acidit}^ determination and 
foodstuff analysis the authors give a full description of the correct method 
of carr3diig out' an experiment together with order of analysis ; whereas 
other methods e. g. electrometric determination of the pH factor, determi- 
nation of fertiliser requirements by the method of Mitscherlich, Schonb 
and Kopecky's slime processes and the seedling methods of Nbubatjer 
and vScHNKiDER are just mentioned and the theoiy of them explained. 

It is primaril3^ intended to be a book of practical exercises for the use 
of students and college trained farmers. L. G. 

Laboratory Book for Agricultural Chemists. 

Metgb, Gustav. Laborator3^ books for the chemical and related industries. 
Vol. 18 ; 232 pages. Published by Wilhelm Knapp. Halle, 1926. 

The author divides his book into three main parts : natural soil ele- 
ments, agricultural products, requirements of agricultural lands. In the 
first part, he deals with the properties and with the methods of investigation 
uf water and of soil. ^ In the second he distinguishes between the methods-' 
-of investigation of plant products^ and those of animal products, while the 
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last part deals with fertilisers and commercial foodstuffs both with regard 
to their investigation and the judging of them. Of particular interest from 
the standpoint of this journal is the second section of the first part : the 
soil. He deals with the physical, chemical and mechanical investigation 
of a soil, with the biological seedling experiments, with the investigation 
of moor-soils and also with the determination of substances detrimental to 
plant life. Even the most recent methods are described. The section 
closes with a chapter on the essential points to be observed in judging a 
soil; 

The whole work reviews clearly with a guide to the literature on, the 
subject the most important and most generally used methods of inves'^'i- 
gation and can be most strongly recommended as a concise handbook of 
research in scientific agricultural chemistr3' especially soil research. 

E. G. 


Soil Investigatioii by means of the Seedling Method. 

Keubahse., H., lUustfierie LandwirtschaftUcke Zeiiung, VoL 46, page 77, 

1926. 

The; author, deals with and rejects various criticisms of the seedling 
method as worked out by him. He insists that his method should only 
be carried out by properly trained and scientifically educated ■workers. 
After pointing out the advantages of his method of determining plant- 
absorbable foods he remarks on the great sources of error inherent in pot and 
field experiments and claims that the lack of agreement of results bet- 
ween these and his seedling method does not in itself mean the rejection 
of the latter method. K. Schaerer. 

The Availability of Nitrogen in Garbage Tankage and in Urea in 

Comparison with Standard Materials. 

Prince A, L. and Windsor H. W. (New Jersey Agr, Exp. vSta.), Soil 
Science, VoL XXI, pp. 59-69. Baltimore, Md., 1926. 

The object of the paper has been to study the relative availabilit}** of 
garbage tankage and urea in comparison with other organic and inorganic 
nitrogenous fertilisers and to study the Tate of decomposition of urea under 
various conditions. Vegetation experiments were carried on in pots with 
sand cultures. Three crops w^ere grown ; barley, rape and sorghum It was 
found that the fertilising value of garbage tankage is very low. Most, of 
the nitrogen which it contains is very slowly available and its total per- 
centage , of nitrogen is low in comparison with other forms of organic 
nitrogen: As a fertilising material its chief value will probably be in 
itsTise as a filler. Urea was found to be a very desirable source of 
■ nitrogen and was verv^' nearly equal to NaN03' in availability. In some 
cases the crop was even better than with NaNO,,. In ail cases it was 
better than Qn the, basis of 100 for NaNOg, urea rates 98' % 

available,; (NH4)2 SO4, 88.2 % ; standard tankage, 53.4 %; fish 49.2 % 
and garbage tankage, 14.2 %. , Chemical availability tests were made' 

7 — "W 
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by tbree methods : i. neutral permanganate, 2. alkaline perniangaiiate 
and 3. oxalic acid method of Knnnoo (/. Ind. Eng. Chem. U. S. A,, 
VoL 16, pp. 371-372, 1924) and compared with the vegetation tests. 
Not much dependence can be placed on the present chemical tests for 
the determination of available organic nitrogen. The rate of decoiiiposi-' 
tion of urea was studied in cultures of sand, of a mixture of half sand and 
half soil, and soil alone. The index for determining the decoiiipositioti 
was the amount of ammonia found over various time periods. After 5 
days onty 3 % urea wms converted into ammonia in sand culture, 67 % 
ill the half sand and, 90 % in the soil alone. In the soil alone 50 % was 
converted in 3 days. On an acid soil the rate of decomposition was 
retarded : after ii da-ys only 50 % of urea was converted to ammonia. 

J.^S, JOFFE), 


Niimerotis Reactions of Moravian Soils* 

J. Reakeni cisla moravskych pud. Vestnik Ceskosloimiske Akademu 
Zemedelske, p. 219, Prague. 1926. 

The reaction of the soil depends on climate, 011 the parent rock, on the 
vegetation, and on the way it is cultivated. The w^riter has analysed a 
great number of Moravian soils and he has published some ■ results of the 
analyses in Zordvy v^zki-min^ch usimn zemedelskych c. s. To make his 
results more general, he has continued this investigation on soils belong- 
ing to various types such as degraded tschemosioms, Central-European 
brown soils, grey forest soils, podsolized and podsol soils. He has also 
taken under consideration the endodynamorphian soils (in Glinka's 
sense) such as redzinas, recent deposits, etc., and has examined the reaction 
of .all characteristic strata in the soil sections. 

To determine the actual reaction (in water and in the normal KCl 
solution) the process with the hydrogen electrode, an electrode of gold 
covered with palladium is used. The titrimetric acidity is expressed in 
milligrammes of H. ions per 100 grammes of dry soil. 

It appears from his, statement that : — 

1) The pH concentration of Moravian soils varies from 4.90 to 8.57 
pH. The arable soils alw^ays have a higher active pH concentration in water 
(640-8.57 pH), than forest and meadows soils (4.90-7.10) of the same 
climatic zone and derived from the same parent rock. 

2) The exchanged reaction (in the KCl N solution) oscillates be- 
tween the limits ; 440-7.30 pH in arable soils ; 3.70-6.30 pH in meadow 
and forest soils. 

3) The' titrimetric acidity in vrater reached 0.451, and in the KCl 
H solution 11456 milligrammes H, 

4) The highest active pH concentration was found in the redzina 
(8.57 pH) and then follow in order degraded tschemosioms, Central-European 
brown, soils, grey forest soils and, podsol soils. The illuvial strata of the 
last' three types have a greater pH concentration than elluvial strata. ' 

' 5), Neutral or^ alkaline Moravian soils — especially the redzinaS' — 
always show lower ' pH concentration determined by means of colorimetric 



INTEKNATIONAI, SOCIETY OE SOIE SCIENCE 6ll 

tnethods tiiaii by tiie electrometric method (with the hydrogen electrode). 

6) The pH concentration determined colorinietrically in centrifugal 
apparatuses approximates to the pH concentration determined in stispension 
by the method with the hydrogen electrode. 

7) The method with the qiiinhydrone electrode according to E. 

Bieemann gives in Moravian sods (slightly) lower results than the method 
with the h^^drogen electrode. Since that decrease is constant and operation 
is very simple to carry out, Bieemann's; method- for the practice of pedology 
may be recommended. The Writer. 

Some Residual Effects of Neutral Salt Treatments on the Soil Reaction* 

Spurway, C. H, and Avstm, R. H. (ffichigan Agr. Exp. Sta.), Soil Science, 
VoL XXI, pp- 7 ^' 74 - Baltimore, Md,, 1926. 

This article deals with the effects, on the soil reaction of the various 
horizons of font soil types, piofiles, of some different cations fixed by these 
soils from neutral salts (chlorides), after the soluble products of the soil 
neutral salt reaction have been practically complete^ washed from the 
soils. CaCL2^ MgCL, KCl and NaCl solutions were used in this investi- 
gation. The CaCL caused only slight changes in the soil reaction whereas 
the MgCL, KCl and NaCl treatments increased the values of the soil. The 
effective order of the several cations is : Ca, Mg, K, Na. Increased solub- 
ility and liydroL^sis of the soil material containing the fixed cations are^ 
believed to be the cause of the increased pH value v/here increases are noted. 

J. S. JOPFE. 

On the Influence of Soil Reaction in Practice. 

TrEnee, M. Has the soil reaction in practical agriculture really the Influence 
attributed to it as a result of scientific experiments ? Zeitschrifl filr Pflanzen- 
erndhrung and Dilngung, Vol. 4, No. 8, 1925. 

A' contrast is made between the conditions of growth in practical 
agriculture, where optimum growth can be influenced by many different 
factors, and those obtaining in scientific investigations where all the disturb- 
bing factors are eliminated. It was shewm in previous experiments that 
throughout the year the reaction remains fairty constant particularly 
in the case of soils rich in colloids, but is less constant in the case of 
sandy soils poor in colloids. The influence of fertilisers and of soil cult- 
ivation was also investigated. 

The answer to' the question put by the author was based on the results 
of the numerous acidity determinations carried out by means of the '' aci- 
.dometer ” on soil samples from 23 large estates. The results and .com- 
putations were collected and tabulated very clearly. 

These results agree bo a certain extent with those gained from scien- 
tific experiments and it seems that we shaU be justified in concluding that 
the yield can be be increased by adjmting the reaction of the soil to the 
kind of plant which it is intended to cultivate, Most of our cultivated 
'plants seem to show an optimum growth at a slightly acid to neutral 
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TabeE I. — 0ptimt4M soil reaction for the development of different mUivatei 

plants. 


j After O. ARRHENIUS:' IRI^NEL 

! i 


Ccitivated plant 1 

! 




Optimtim at a pH of | 

Obsd. breadth j 

probable optimum 


of gro^^'th at pH of 1 

at pH ol 

Potatoes . 

5.2 - 6,3 1 

4-8 

5-6 

Oats . 

5.6 - 8.9 

4-8 


Rye 

4*5 - 

4-7 

— 

Wiieat 

5 - 7 

4-8 

6-7 

Barley 

i 7.2 - 7.4 

5-8 

7-8 

SuDjar beet 

i 7.5 

1 

CO 

6-7 

Eupiiis 

I 4-6 

1 4-6 

1 4-5 

Peas . 

1 6.7 - S.8 

j 5—8 

I 6-7 

Red dover 

j 6.0 ~ 8.4 

1 5-8 

i 6-7 

i 

1 


reaction* As an alkali reaction is just as detrimental to tke growth of- 
ctiltivated plants as a strongly acid reaction, the problem of the depend- 
dence of plant cultivation upon soil reaction, seems to be not merely a 
question of '' soil acidity but a question of soil reaction in general. 

G. I.. 


Dost knowa' thy Solij Farmer^ its Ills and Maladies ? 

M. lllmtriefte Landwirtschafts-Zeitung^ VoL 45, page 623, 1925. 

Dealing with the problem of soil acidity, the author points out with 
great emphasis that ut is wrong to speak exclusively of '*soil acidity di- 
seases since soil alkalinity is no less injurious to plant cultivation than 
a strongly acid soil- • K. Scharrbr- 

The Utilizatioii of Water by Plants Under Field and Greenhouse Con- 

ditions* 

ToXxiiKOV, H. M. (Agr. Exp. Sta., Saratov, Russia), Soil Science, VoL XXI 
pp. 71-91. Baltimore, Md., 1926- 

The author studied the utilization of water by plants under field and 
greenhouse conditions. Under conditions of the investigation larger 
amounts of water are utilized during the first part of the vegetation period 
ill the field than in the greenhouse- The loss of moisture must be ascrib- 
ed to the indirect evaporation of water by the soil under the plants, some- 
thing that does not take' place in the greenhouse. For this reason the 
transpiration coefficients of all the plants in the field are Mgher than in the 
greenhouse during the first part of the vegetation period. For the major- 
ity' of the early spring crops the utilization of water is not regular ; there 
are specific periods wffien the plants require mote moisture from the soil* 
;With grain nrops this^period coincides with the period of, heading, out and 
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blooming, Plants'':’witli a long vegetation period — roots and tubers — 
are utilizing tbe soil moisture with, great regularity during the whole 
period of their growth. Barly matiiiing grain crops have to depend on the 
soil water resources, the late maturing plants may utilize the rainfali during 
the whole vegetation period and thus not be dependant so much on the soil 
moisture stored from the spring. In the field the following plants were used : 
winter rye and wheat, soft and hard spring wheat, oats and barley ; lentil 
peas and noot ; sorghum, Sudan grass and alfalfa ; buckwheat, corn, sun- 
flower, potatoes, carrots, pnmpktns and flax. In the greenhouse the follow- 
ing crops were used : soft and hard spring wheat, oats, buckwheat, peas, 
clover, flax and siiiiflow^er. J. S. Joffe. 

Proceedings of the 2 iid Commission of the International :;Society of Soil 

Science . 

Groningen, February 1926 ; Part A. 

This is only intended as a short notice of the proceedings of the 2nd 
Commission which were made available to all the members of the Inter- 
national Society of Soil Science. 

It contains 23 short papers by research workers of difierent countries 
dealing with the questions of chemical soil analysis, which w^ere discussed 
at the Groningen session of the 2nd Commission on chemical soil investi- 
gation. 'The separate papers are levieu^ed in detail in the literature review 
of this joti'.iial. G. 

SoiiBiolog}^. 

The Viability of ' the Nodule Bacteria of Legumes Outside of the 

Plant I. II. 

AeicanTE Marcos, M. (Univ. of Illinois), Soil Science, VoL XXI, pp. 27-52* 
Baltimore, Md., 1926. 

This paper covers a' series of investigations on the problem of viability 
of nodule bacteria of legumes outside the plant. A series of experimental 
data is furnished on nodule production as influenced by time of storage, 
temperature during storage, kind of container, raaintenance of organisms 
in pure and mixed culture in association with other nitrogen-flxmg bacteria, 
with yeasts, moulds, and with non-nitrogen fixing bacteria on and in different' 
media ; the effect, of different treatments, such as the reinforcing of the 
inoculation with sugar, glue^ and soil in various combinations and in differ- 
ent concentrations ; the effect of CaC03, Ca3{PO.)., sunlight, dessication and 
aeration was investigated. Extensive stupe's w^ere conducted on the effect 
of time and dilutioii upon ,the number of the legume organisms surviving 
when grown in liquid media ; the .effect of limited and ample quantities 
of oxygen upon the life of the organisms grown both in liquid and in 
solid media ; and the comparative effect of cane sugar and mamaite upon 
the life of the legume organisms* The effect of soil acidity on the infective 
power of nodule bacteria was studied.' It was found that w^hen inoculated 
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seeds were variously treated with soil, glue and sugar, alone or in combina- 
tion, some organisms remained viable and nodule production occurred 
after 6o days storage. In treatments with sugar, either alone or with 
glue or soil, the nodules developed were uniformly large and evenly distrib- 
uted o\^er the root system. Soil and glue showed no particular advantage 
over the untreated infusions. No significant difference in nodule produc- 
tion was noticed between sugar, Ca3(P04). and CaC03 in different amounts 
wdth infected soil when used for inoculation. Soils with lo % sugar 
developed acidity unfavorable for B. radicicola. Cloth seed bags were su- 
perior for storage purposes to glass containers, B. radicicola and 
ckroococcum showed no harmful effects upon the life and infecting powder 
of the nodule bacteria. Soybean, sweet clover, cowpea, and garden pea 
bacteria, when grown together, showed no harmful effect upon each other. 
The activity of pea bacteria when grown on milk was not impaired by the 
presence of B. prodigioms, B. capsulatus, B. mesentericus, pink yeast and 
moulds. , J. S. JoFFE. 


The Viability of the Nodule Bacteria of Legumes Outside of the Plant 

III, IV, V, 

AeicanTE J^lARCOS, Mondejas (Univ. of Illinois), Scn7 Science, Noh ■XXl, 
pp. 93-114. Baltimore, Md., 1926, 

This paper is a continuation of I and II alread}^ reported and it deals 
with the effects of certain factors upon the life and, growth of the nodule 
bacteria. The following factors w-ere studied : dilution and storage, cane 
and mannite liquid media, oxygen supply in solid and liquid media for i>\ 
radicicola, shaking. The author also studied the thermal death point of 
nodule bacteria, B. radicicola and Azotohacier chroococami, the effect of 
different kinds of soil, of CaCO^ upon the thermal death point of legume 
organisms, the effect of soil acidity upon the infecting power of B . radicicola 
of garden pea ; studies were also made on the life cycle of various nodule 
bacteria as influenced by CaCO^, Ca3(POJa, acid phosphate, AICI3, HCl, 
CH3 COO'H, HNO3 H.SO4. It was found that the rate of multipli- 
cation was greater in high dilution. B. radicicola lived 142 days in solu- 
tion. CaC03 stimulated the growth of B, radicicola better than Ca3(PO.J.. 
The heat resistance of B. radicicola of garden pea and sweet clover and 
B, radicicola of cowpea and soybean was lower than the heat resistance 
of B. radicicola and Azobacter chroococctmi. The legume organisms were 
killed at 50<^C for 10 minutes exposure, whereas B. radicicola and Az, ckroo- 
cocemn w^ere alive at 5o‘-'^C for 10 minutes. Peat inaiiitaiiied the life of 
nodule bacteria at a much higher temperature than browm silt loam, 
Acid soils decreased the thermal death point of legume organisms. 
CaCOg increased , the thermal death point and the keeping qualities of 
legume organisms. Absence of phosphate or carbonate in media resulted 
in the formation of bacteroids. Acetic, nitric and sulphuric acids changed the 
legume bacteria into bacteroids and each, of these, acids affected the form 
of the organisms specifically, „ ■ J. S. Joffe* 
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Some Protozoa found in Certain South African Solis. 

I. Fanthaivi H. B. and Tayeor B. South African Journal of Science, 
VoL XVIII, pp. 375-393. Johannesburg, 1921. 

II. The same : Ibidem, Vol. XIX, pp. 340-371, 1922. 

III. FANTi-mi H. B. and Peterson N. Ibidem, VoL XX, pp. 438-49 1923. 

IV. The same : Ibidem, Vol. XXI, pp. 445-479. 1924. 

V. The same : Ibidem, Vol. XXII, pp. 355-399. 1925. 

The above articles embod^^ the hrst published data on the protozoan 
fauna of South African soils. Some hundreds of soil samples from the 
various regions in South Africa (humid, semi-arid, arid, temperate, sub- 
tropical) were investigated as to the number and species of protozoa oc- 
curring in them. Environmental factors, such as depth of soil sample, 
humidity, seasons of the 3^ear, soil reaction, frost, application of fertilisers, 
veldt burning, etc., were studied to some extent, but more from the zoological 
point of view. Practically nothing has been done to study the influence 
of protozoa on the fertility of the soil. 

Over seventy different species of protozoa have thus far been recorded. 
In ordinary non vraterlogged soils protozoa have normally not been met 
with in the trophic state, Maeherbe. 

A Comparative Study of the Bacterial Flora of Windblown Soil I* I. Arryo 

Bank Soil, Tucson, Arizona, 

Snow LaetiTia, M. (Wellesley College), Soil Science, Vol. XXI, pp. 143- 
165. Baltimore, Md., 1926. 

Only those bacteria which grow aerobicalljr were considered in this 
study. The soil under consideration was collected at depths of 6, 12 and 
24 inches. The region may be called a “ true arid '' one. The number of 
bacteria per gram of fresh soil for the depths were as follows ; 6 inches, 
401 000 ; 12 inches i 898 000 ; 24 inches, 916 000. Of the total number of 
colonies for all depths 52.4 % were actinom^metes, 0.77 % filamentous 
fungi, and 46.81 % yeasts and bacteria. The actinomycetes were actually 
and proportionally more numerous at 24 inches than at 6 or 12 inches. 
Pure cultures were isolated from the plates and studied morphologically 
and culturally. Morphologically, 24.1 % were cocci, 20.4 % were short 
non-spore bearings tods, 13.0 % were long non-spore bearing rods, 42.6 %, 
were long spore-bearing' rods and 64.8 % were Gram negative. Culturally 
35.3 % fermented glucose ; 28.3 % fermented sucrose; and only one form 
fermented lactose ; 70.4 % digested gelatin and 56.3 % digested casein ; 
32.6 % reduced nitrates to nitrites. J. S. JOEEE. 

Soiland. vegetation. 

The, Salt Requirement of Lupinus albus, 

Arndt, C. H. (Univ. of Pennsylvania), Soil Science, Vol. XXI, Xo. i, 
pp. 1-6. Baltimore. Md., 1926. 

This is a report of a study on the composition of a solution 'best adapted 
for the study of the physiology of Lufinus albus. 'Solution , and sand 



6i6 


INTHRNATIONAI, ASSOCIAO^rONS 


cultures were used and results are summed up as follows : a very favourable 
total salt concentration for the growth of Lupimis albus is 0.0084 N when 
calculated in respect of the cations. The salt ratio should be 5 : 3 :4 for' K, 
Ca and Mg ; or 5 : 9 : 4 for the nitrate, phosphate and sulphate ions, respect- 
k solution composed of 0.0035 N KISr03, 0.0021 N CaH3(PO^}., 
and 0.0028 JST MgvSO.. will produce a favourable growth when the H ion 
concentration is less than pH 3.6 High concentrations of phosphate 
tend to produce chlorosis. J. S. Jofue. 

The Lime question, Soil Reaction and Piant Growth. 

Arkhenius, O. With 40 iHustrations and i table, 158 pages. Published by 
Akadeniisches Verlagsanstalt m. b. H. Leipzig, 1926. 

In this book, which the reviewer can heartily recommend, the author 
gives an exhaustive account of the views held as to soil reaction, its origin 
and its influence on plant growth and on the micro-flora of the soil, and 
also of the methods of its determination. In addition there is a chapter 
on the practical application of the experimental results. The very compre- 
hensive collection of papers on the subject which is appended will be 
most welcome to aU workers in this field. 

It would require too much space to go in detail into the different 
views, p^^opounded, and the many suggestions thrown out, by the author. 
A study of the book itself is recommended and it should prove of the 
greatest interest to theorist and practical man alike. 

R. H. Ganssen. 


Magnesia Impregnated Soils. 

Beackshaw, G- N. South African Journal of Science, VoL XVII, pp. 171- 
178. Johamiesburg, 1921. 

• The so-called Great in Southern Rhodesia is,, about four miles 
wide and extends over a distance of approximately three hundred (English) 
miles. It is composed of basic igneous .rocks, the principal varieties so 
far deteniiined being serpentine, enstatite and norite. , The soils derived 
from these rocks are red, chocolate-coloured, and black loams,' the latter 
type occuring on the low- lying ground, whereas the two former are found on 
the slopes. Without 'knowing, their 'geological origin one would expect 
'th'at they 'are fairly fertile, but the experience is that they are often .most 
infertile and ^ do not respond to fertilisers.' Chemical examination re- 
vealed the fact that the infertile type contains a great excess of magnesia 
over lime when treated with hydrochloric acid as also with one per cent 
citric 'acid solution. With the fertile t^^pe the lime is in excess of magnesia 
in both solvents. The infertile type was no doubt formed fxori,i either 
serpentine or enstatite and the fertile one from norite. With the limited 
.data 'at Ms disposal the author is of opinion that when the ratio of magnesia 
to lime, 'soluble in one per cent., citric acid, exceeds 3 : i (lime as i) the ten- 
'denoyris to experience very poor yields of most of the common 'crops ^ 
The "'Rhodesian .experience is that Kaffir Corn {S or ghm vulgar e), velve 
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beans (Stizoiobmm spp.), pearl millet {Pennisetum spicatum) and ground'" 
ntits [AracMs hypogaea) are fairly resistant to an excess of magnesia, whereas 
maize, wheat, lucerne, clover and mangolds do not tolerate an excess of 
magnesia. The native grasses {“ sweet ” grass) also thrive excellently on 
the magnesia impregnated soils, timing these soils being locally impractic- 
able, the most elective treatment thus far has been a liberal dressing of 
farm manure. Maeheb.be» 

Sott Reaction and the Growth of our most Important,Giiltivated Plants 

TrenEE, M. Illusifievte Landwirtschaftliche ZeUung^ Vol. 45, page 558, 1925, 

The author describes the acidometer ” made by him and details the 
experiments he has made with it on the correlation of soil reaction and 
plant grov/th. K. Scharser. 

Regional Soil Science. 

The Distribiitioii of the Main A^ricuitural Soil Types In Finland. 

Ksiscbee, P, Die ErndMung dev P flame, 22nd Year, No. 5. Berlin. 

In connection v/itli the xinblication by the author in 1922 dealing with 
the main soil t^^pes in Czecho-Slovakia and in the same periodical review 
the author has brought out in collaboration with Prof. Rindeee of the 
university of ikbo an exhaustive soil map showing the distribution of the 
main agricultural soil types in Finland. The map w^as based on the ex- 
cellent map '' Suomeii Suot Finiilands Forf maker ’’’ showing the distri- 
bution of moors in the middle and eastern parts of Finland, and published 
in 1909 by the Finnish Moor Union at Helsingfors, and also on the map 
sketches by Benj. Fros'TBRUS Finiilands Jordarter och Jordmaner 
Geotekniska Meddelanden, No. 34, Helsingfors, 1922, Supplements deal- 
ing with the heavy loamy and clay soils found in the southern parts of 
Finland were supplied Prof. Rindeel. The map prepared from these 
sources shows that the Finnish soils consist mainly ■ of moor soils with forest 
soils intervening, and that only the soutlieiii and w^estem coastal regions 
contain some heavy soils while the districts round Jammerfois contain in 
addition, some middle soils. Predominantly sand}^ soils are found in the 
districts north of Leningrad and south-east of Wiborg. In addition, to 
the main map which proves the great importance of moor culture to Finnish 
agriculture, there is a map of the Finnish moors by Prof. Rinbeee 
showing that the greatest part of ' the moor soils are in Central Fin- 
land, ' L. G. 

The Origin of the ]^Iack Turf Soils of the' Transvaal. 

hlARCHAND B. de C. Sotith African Journal of Sdenm, Vol. XXI, pp. 162*“ 
18 1. Johaiii*c;sburg, 1924. 

The black turf soils of the Transvaal and the adjoining produces consti’' 
tute a very interesting soil type about whose mode of formation much has 
been speculated in the past. The term '' turf ” is a specific South African 
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designation and does b}’ no means mean a peaty soil. Farmers of the 
above provinces apply this term to heavy loams or clay soils and thus 
they also speak of fed turf soils, meaning a heavy red loam or clay. 

Some geologists were of opinion that the black turf soils contain a large 
percentage of liiimus and that the^’ occur in low-dying or level localities 
with deficient drainage. Others however, observed that such soils may 
occur on hilly or sloping ground and that the^^ are underlain by basic ig- 
neous rocks. From the study of vSouth African soil literature and from 
observations made and from a few soil samples taken during a cursory visit 
through Africa hj liis colleague Schantz, Maebut (i) (xlmerica) expressed 
the definite opinion that the above black turf soils constitute a climatic 
soil type belonging to the tschemozem group and as such may be found 
on various rock formations. This stands in direct contradiction to the 
opinion of the Transvaal soil scientists who hold that the black turf 
soil is formed in situ from the weathering of certain basic igneous rocks 
only, under varying climatic and topographical conditions. In the above 
article the author defends this latter view and gives a very full description 
of the occurrence and characteristics of these black turfs. 

Ph^^sically these soils are characterised by the very high- amount of 
clay (particles below 0.002 imn.), the percentage ranging between 40 and 
50., They are sticky and waxy when wet, and they crack and show a well 
marked crumbly structure when dry. x\lthough black, the humus content of 
these soils is no means high and. the nitrogen is noniially below 0. 10 
per cent. The loss on ignition varies from 5-10 per cent, but this in- 
cludes some carbon dioxide and the water of hydration* 

The soils are about 3-4 feet (90-120 cm.) deep, the black colour and 
the loss on ignition remaining the same thro’-'ghout the whole soil profile. 
The black soil rests on yellow decomposing rock. Typical is the presence 
of (secondary) calciiiin carbonate. The first foot of soil usually contains 
a little and in the deeper soil it is visible as white concretions. At the 
transition level between the black soil and the decomposing rock there is 
present frequently, but not always, a real calcareous layer which in, some 
cases, has been consolidated into hard massive limestone. 

The Mack turf occurs in four big areas in Transvaal, of greatly di- 
vergent vertical distribution and with an annual precipitation ranging 
from about 20-30 inches (500-750 mm.). It is usually found on level 
or low- hung stretches of land but occasionally also on hilly situations. It 
always occurs as a sedentary soil on certain basic igneous rocks of siiiiiki 
chemical make-up in all the four regions. These rocks are norite, 
basalt and karroo dolerites. Plagioclase is the principal mineral and from 
this are formed weathering kaolin, silicic acid and the carbonates of 
cakiuiii and sodium. From the ferro-magnesiuni silicates, hydrated 
ferric oxide, silicic acid and magnesium carbonate result. All these weath- 
ered constituents are typical of the black soils, and from the above it is 
clear that the clay percentage would be high. This clay was analysed 
and it showed a very high silica-alumina ratio (about 60 % silica, 20 % 

(i) SemNTZ and Vegetation and Soils of Afyica. ^63 pp,, Hew X923. 
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alumina and 15 iron oxide). To this composition of the clay is 
ascribed the stickiness and impermeability of the wet soil, the result be- 
ing that under the prevailing rainfall the carbonate of lime is not leached 
out. This explanation is the more probable, because adjoining the 
Hack turf soils there often occurs another ver^^ interesting soil type of the 
Transvaal, namely a chocolate-coloured or red heavy loam. This reddish 
loam is forined wherever the basic igneous rock is more ferruginous, such 
as the Pretoria diabase, the amygdaloidal basalt or other basic igneous 
rocks with bands of magnetite. The mechanical make-up of the black and 
the red trapes is practicalh^ identical, the red loams also containing from 40-50 
per cent. “ cl&y The chemical composition of this clay is, however, 
quite different to the first, the silica-alumina ratio being niucli smaller 
(about 42 silica, 35 alumina and 2 % iron oxide). The result is 
that the red loam is a well-iiocculated soil and retains the cmmbbr struc- 
ture also when wet. The soil thus remains porous and drains well, so that 
although it occurs under the same rainfall as the black turf and is also 
formed from minerals containing much lime ’b it seldom contains an}^ 
caiciiiiii carbonate. This is the case throughout its whole profile which is 
some 15 feet (4 Y2 meters) and more. 

Why the colour of the relatively small amount of humus in the black 
tiiif soils should be so intensely dark, cannot yet be explained. Soil 
literature, however, mentions many cases where a black colour of the soil 
and a relatively high percentage of calcium carbonate go hand in hand. 

All the above evidence goes to show that the black turf soils of the 
Transvaal are the normal decomposition product formed in situ from cer- 
tain basic igneous rocks ; in other wxrds, that the mother-rock and not 
so much the climate is responsible for this t}q;>e of soil. Mauhekbb. 

Sol Formation and Glassification. 

Mai^CHAND, B.de Q.. South African Journal of Science, Yol. XXII, pp. 42- 
48. Joliamiesburg, 1925. 

The author gives a brief general outline of soil formation and its 
characterisation according to the Russian school. He then discusses very 
briefly a few climatic soil types of the Transvaal and is of opinion that, 
owing to the comparatively low rainfall, the Transvaal soils are 011 the 
whole immature, A e. consist only of the “ C** horizon. There is, how- 
ever, a strong tendency towards lateritisation especially in soils derived 
from basic igneous rocks. MalhBrbe. 

On the Formation of Soil from Diabase In Central Transvaal. 

Mhrwe G. R. van der. South African Journal of Science, VoL XXI, pp. 235 
242. Johannesburg, 1924. 

The soil resulting from 'the weathering of the (Pretoria) diabase in 
Central Transvaal is a deep reddish ferruginous soil. The author gives 
ultimate analyses of the fresh and the partly decomposed diabase rock as 
well as of the residual and subsoil formed from this rock. ' In addition the 
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xesiilts of three soil samples (done by the HO extraction) from three 
difereiit districts are given. The average annual rainfall (mostly during 
snminei) of the above localities varies from 23 to 28 inches (584”7ii miin). 
The altitude varies from about 4,000 to 6,000 feet (1220-1830 metres) and 
the inaxiiiitiiii temperatures also show great variation. The resulting 
soils from the diabase are, however, ver^^ similar in all respect. The author 
states that the “ weathering is mainly due to chemical decomposition ac- 
companied by solution and leaching of the more soluble ingredients ”, 
such as carbonate of lime. Maeherbfv. 
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Gener&l Notices. 

Report on tlie Meeting of the Second International Gomiiiittee. 

(Coiiiiiiittee for Chemical Soil Analysivs), Groningen, Holland. 2-6 1926. 

Tlie order of the was as follows : — 

Friday 2 April. : The meeting was opened by the Chairman Prof. Dr. A. 
A. J. VON 'SiGMONB. Short explanations by the authors concerning the 
papers sent in. — Report of Messrs. Dr. H. R. ChristEnS 35 N and Dr. B. J. His- 

SINK. 

Discussion. 

Satarday 3 April : Continuation of the Discussion. 

Alonday 5 April : Excursion under the direction of Bgr. J . HniDBMA of 
Groningen. Study of the i) high moor culture and 2) visit to the Polder and 
Kweldet regions. 

Tuesday 6 April : Recapitulation of the conclusions and preparation 
for publication of the proposals for the I Congress of Soil Science (Washington, 
June 1927). — Official closing session in the University Building. — Visit to 
the University Building and reception by the Senate. — Dinner' to the 
delegates. 

All meetings, except the closing meeting, were held in the '' Harmonie '' 
building. The meeting was attended by 43 persons of 12 dffierent nationalities. 
The following proposal was accepted : 

Determination and Review oe Soie AaniTv. 

I. Preparation of the test. 

It is recommended that the soil should be examined in air dried state as 
soon as possible after taking The sample. 

This point must be particularly observed when the buffer action is exam- 
ined. 

It is much to be desired that further examinations on the influence of 
drying and the fineness of the soil should be made, 

II, Methods of determination. 

A) Determination of the state of reaction of mineral soils. — In examining 
mineral soils it is proposed always as far as is possible to make the following 
determinations : 

1) Deteimination of the pH index (firstly in water decantation and if 
possible also in RCI decantations) ; 

2) Determination' of the hydrolitic acidity ; 

3) Deteimmatioii of exchange acidity ; 

4) Determination of buffer capacity ; 

, 5) Determination of exchangeable lime (in soils with a higher liumus 
content) . 

B) Determination of the lime requirement of the soil. - — It is recommended 
while employing the Daiktihara process to take chiefly into consideration the 
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buffer effect of the soil towards bases and acids for the detemunatioii of tlie 
lime requirement. 

III. P-mctice of the methods of deter mination, 

a) In scientific investigations the execution of the eiectrometrical deter-* 
inmation of tlie pH index (if possible by means of the Chinj^dron electrode) is 
always recommended. The determination must be done in a decantatioii 
(not in a filtrate) of the soil with or in a n-KCl solution. 

Proportion of the soil to the liquid at the start i : 2.5. 

The distilled H2O used must have the carbonic acid tension of the 
outer air. 

h) The hydrolitic and the exchange aciditj" must be made in the filtrate 
from the shaking of the soil with n-KCl or Na acetate and if possible, also 
with Ca acetate. 

Indicator : Phenolphtalein. 

Proportion of the soil to the liquid : 100 : 250. 

Duration of shaking i hour. The number of c. cms. H/io NaOH used 
in titrating 125 c.cms. of the filtrate must be indicated. 

Note : Indication of the particular method of determination is recommended 
in all publications on soil acidity. If nothing else is said, the index pH stands 
for the water decantation. 

IV. Examination of the di’fferent methods for the determination of the state of soil 

saturation. 

For these determinations the following methods are recommended : — 

A) For the determination of the exchangeable bases ''S'': 

1) The method of Hissink. 

2) The simplified methods of Gedroiz, and more especially that with 
n NH4CI and that with 0.05 n HCL 

3) The method of KjbbbBY. 

B) For the determination of the degree of saturation V 

1) The method of PIissink ; 

2) Direct conductometrical titration ; 

3) The method of Bobko-Askenasy with BaQg ; 

4) The method of GKHRiNG-PKGGAU'WEHRmxisR 

V. Examination of the labor atory methods for the determination of the lime 

requirement of mineral soils in comparison with field experiments extending 
over several years. 

It is recommended that in the different countries as many field experi- 
ments as possible should be made according to the followiag plan : 

,£1) without lime 

h) quantity of lime % i quantity of lime necessary for 

® f bringing^ the reaction index of the 

® ® ' Jp i soil in question up 'to pH 7.0 » ^ 

e) B » » ’ 
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As a basis for tlie calcrdation "of tliis quantity v of linie by means of lab- 
oratory experiments the direct determination of the buffer capacit57 according 
TO the JensBn-ChrisTENSEN method is to be employed. (Proc. Iiit, Soc. Soil 
Sci. XIV p. II2, 1924). It is desirable to use the other methods as well for 
the deterniinatioii of the lime condition. 

For the technical carrying out of the held experiments attention is called 
to the paper of ChristBNSBN-JKNSKN : ** On the quantitative deteriiiiiiatioii 
of the lime requirement of the Soil ” {Report on the Proceedings of the II 
Committee of the International Soil Science Association at Groningen, pp. 113- 
114). 

As ground-manure there ought to be emplo3’'ed : 

N In the form of (NH4)^S04> 

P.2O5 m the form of superphosphate, 

K^O in the form of 40 % potassic salt in doses appropriate for ' the 
field but not too great. 

It is intended to publish in a part B the proceedings of the meeting 
,at Groningen with the resolutions and an exact description of the methods 
proposed. 

Appointment on the Committee of the II Gotmnissioa. — Following 
on the proceedings of the II Commission at Groningen Prof. Dr. O. Dbm- 
was appointed Vice-President in accordance with par. 10 of the 
Statutes, thus completing the Committee'. 

Prof. Dr. A. A. J. v. ’Sigmond, 
President of the Committee. 

Comm iinlcail oris. 

Prof. Dr« Lemmermann was elected President of the German Soil 
Science Society (A section of the International Society of Soil Science). 

Director Dr. D. J. Hissink Groningen, formerly Departmental Director 
of the State Experiment Station has been appointed Director of an indepen- 
dent Sod Science Institute, 

Supplement to the list of Members* 

Germany, 

139, Bibliothek der Eandwirtschaftlichen Hochschule. Bonn-Poppels- 
d o r f . Meckenheimer Aliee 102, Bonn a. Rhein. 

726. Forstiiclie Plochschule. Eberswalde . 

715. Dr. Georg Dbinbs. Kirchweg, 15. Kassel. 

■735. M. DuMesOTOBBR. Hindersinstrasse 8, Berlin, (NW. 40). 

'684. Prof, Dr. H. Kappen. Institut fiir Chemie der DandwirtschaftHclien Hoch- 
schule Bonn-Poppelsdorf. Meckenheimer Aliee, 106. Bonn a/Rhein. 

' 681. Dr. Paul KoEXtGEN, Dozent firr Bodenkunde am Forstinstitut der Univer- 
,sitat. PMi. Gadstrasse, 8. Giessen.. 

'' 737, Prof. Dr. F. Doehnis, Direktor des Instituts fiir Bodekunde der Univer- 
. sMt. Johannisallee 21. D e i p z i g . 
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724, Prof. Br. Bmil Wimmer, Prof, der Forstwissenscliaft. Stemwaldstrasse 
31. Freiburg i Bad. 


A-usfyia, 

686. Landwirtschaftliclie diejttiisclie Versnclis- tuid UntersncJiniigsstelle. Bel- 
ter : Ing. P. ScHRARRE. I m s t (Tirol). 

United States. 

685. Massachusetts Institute of Teclinology Ubtaij. Cambridge A., Mass, 

687. The General Library. The University of Chicago. Chicago, Illinois. 

442. Prof. Dr. Robert BaeeENEGGER, State Agricultural' College. Soils Depart- 
ment. Bast Bansing, Michigan. 

717. J. F. Brbazeai^K. University of Arizona. Tucson, Arizona. 

721. John S. Burd. Division of Plant Nutrition. University of California. 
Berkeley, California. 

719. Stanley W. Cosby. University of California. 320 Hilgard Hall, Ber- 
keley, California. 

710. A, B. CxJM&HNS. The Celite Company. Bompoc, CaJifomia. 

710. P. B. Gainey. Agricultural College. Manhattan, Kansas. 

716. IT. V. Haeversen. Department of Bacteriology, Oregon Agricultural Col- 
lege. Corvallis, Oregon. 

71 1. Bemer H. Johnson. School of Agriculture. College Station. Texas. 

718. Don W. PiTTJviAN. Agricultural College. Bogan, Utah. 

727. Prof. M, C. Seweee. Kansas Agricultural College. Manhattan, 
Kansas. 

722. Alfred SmTH. University Farm. Davis, California. 

725. Gordon Surr, 321 Bight Street, San Bernardino, CaHfomia. 

729. M. D. Thomas. Agricultural Bsperiment Station. Bogan, Utah. 

Finland. 

680. Nordiska Jordbxnksforskare foreningens subsektion for Kulturtefcoik 
(Prof. Haeeakorpi). Ahlqvistgatan, 5. Helsingfors. 

678. Suomen Salaojitusyhdistys (FMands Draneringsf drening) . Hallituskatu 
I. Helsinki. 

679. Tekniska Hogskolans lantmateriavdeling. Boulevaxdsgatan, 27. Hel- 
singfors. 

Fmnce. 

732. Prof. V. Agasonoff. 4, rue due Chemin de fer. Bourg-la-Reine, 
Seine. 

683. Georges Truffaut. Btablissements et laboratoires. 90 bis, Avenue de 
Paris. Versailles- 


England, 

708. B, V. Bae. Rothamsted Experimental Station. Harpenden, Herts. 
689. H. Ceayb. 9. Cavendl^ Avenue. Cambridge'. 



630 lOT^eRNATlONAI, ASSOCIATIONS 

675. J. H. HuMPmBYS. I^ecturer in Agrictiltural Science at the I^lysfasi Farm 
Institute. P n t k i n (Nortli Wales). 

690. Dr. F. McKenzie Tayxor. 157. Hills Road. Cambridge. 

704. Alex M. Smith. 13, Viewforth Gardens. Bdiiibiirgli. 

India, 

405. Prof. N, GANGto;EE, Kliaira Professor of Agriculture. The University. 
Calcutta, Bengal. 

392. Bt. A. N, Puri. Punjab Irrigation Resarch Laboratory. Lahore. 

Canada^ 

674. Prof. D. G. Latrb. University of British Columbia. Vancouver 

South Africa, 

755. Dt. M. J . V an dkr Spw O ns Rust Mostert’s Drift. Stellenbosch. 

Hungary . 

742. Zentralbibliothek der konigl. ung. Hochschule ftir Berg- und Forstinge- 
nieure in S o p r o n . 

682. Ing. Br. ZOETAN von Kunrey. Gntsbesitzer. Ference J ozsef rakpart, 16, 
Budapest IV. 

Italy. 

359, Ing. Francesco Biebao y Sevieea. Delegue de TBspagtie dans ITnstitut 
Intern, d' Agriculture. Villa Umberto I. Roma (10). 

Japan. 

705. Prof. Br. H. Aso. Agricultural Chemical Laboratory. K o m a b a . 
(Tokyo). 

676. Yutaka Kaaioshita. The Imperial Agricultural Experiment Station. 
Nishigahara {near Tokyo) . 

714. Prof. Ichiro Ohga, Prof, of Ecology. Bdiicational Institute. Dairen, 
Manchuria. 

736. Shigerh Oshgi, Prof, of Soil-Department of Agriculture. Kyoto Imperial 
University. Kyoto. 

675. Gentaro Yamakaha. The Imperial Agricultural Experiment Station. 
Kishingahara (near Tokyo) . 

Latvia. 

740, Ing. Chem. Karl Bamberg. Assistent an dem Laboratorium ftir Bodeti- 
kunde und Agrikulturchemie der landwirtschaftlichen Fakuitat der iett™ 
Idndischen Universitat. Kronvalda bulv.. No. i. Riga. 

734. Birektor W. Bxtgman. Kulturtecimische Schule. Jacobsstrasse, T0-12. 
Riga. ' 
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739. lug. TecJm. KarlKRUMiN. Assistent an dem Laboratoritmi fiir Bodenktinde 
nnd Agrikuiturclieniie der landwirtscliaitlichen Fakidtat der lettiandisclien 
Universitat Kroiavalda ‘bnlv. n. i. Riga. 

738. Ing. Teclui. Peter Kueitan. Dozent fiir Bodenkimde und Agrikiiltiirclie- 
tnie der landwirtscliaftliclieii Faknltat der lettlandisclieii UniTersitat 
Elronvalda bnlv. n. i. Riga, 


Norway. 

699. Byrasjef N. Rrosby. Oplysningskontoret. Landbraksdeparteinentet.'' 
Oslo. 

700. Prof. J. I^ENDE. Njaa, Landbruksboiskojen. A s . 

697. H. Rosendahe. Konservator. Universitetets miner alogisk-geologiske 
museum. Toien. Oslo, 

698. Prof. Dr. W. Werenskioed. Universitetets geogradske instltutt. Oslo. 

Holland. 

725. Laboratorinm voor delfestofkmide der Tecbnisciie Hoogesckool : Dlrec- 
tenr : Prof. Ing. J. A. Grutterink. Delft. 

713. Prof. J. H, AbeRSON, Wageningen. 

712. Dr. C. W. G. Hetterschij. Scheikundige aan de tweede afdeeliiig van bet 
Rijkslandbonwproefstation. Prof. H. C. van Hallstraat. Groningen, 

Dutch Indies. 

701. Dr, C. H. OooSTiNGH, Agrogeolog aan det Deli-Proefstation. Medan 
(Deli). S. O. K. 

Roumania. 

731. L’Academie d'Agricnltnre. Clu j , 

730. Prof. Dr. M. ChiriTESCu-Arva. Professeni* d’Agrologie et Directeur de 
rAcademie d’Agricnlture. Cluj, 

Russia. 

709, Porsclmngskathedre am Dandwirtschaftllclieii Institnt, Voxstand: Prof. 

A. H. SOKOEOWSKY . Charkoff. 

696. Prof. B. Bobko. Dandwirtschaftliclies Institnt. Omsk. 

693. Prof. F, I. DewTSCHENKO. Politechnisches Institnt. K i e f f . 

695. Prof. G. Machow. Uermontowsky str. 26. Wg. 5. Cbarkoff, 

,692. M. G. Pereskopow. Akkawakscbe Versnclistation. Postkiste, loi. 
Tashkent . 

694. Prof. Br. WieENSky. Tscbaikowskystrasse. 14. Wg. 8. Charkoff. 
691. Prof. M. WoSKRESSENSKY. Polytechnisclies Institnt. Daboratorinm fiir 

Bodenknnde. Nowotsclierkask. 

Sweden. 

741. Prof. Dr. Daniel Feh^r. Biologiscke Station. Hallands Vadero 
(via Dand-Forekow). 
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Switzerland. 

628. Hans Burger, Assistent der forstlidiien Versnclisanstalt^ |Ziiricla 
(Flnntem), 

707, Dipl Knltnr-Ingenienr SchiedknechT, Assistent der Hidgenossischen 
Tedmischen Hochscliule. Tumerstrasse, 21. Ziiricli (6). 

72 8. Dr. Paul Tijoriea, Landwirtscliaftliclies Institnt der Bidgenossiscken 
Teclmisclieii Hoclisclitile. Universitatsstrasse, 2. Zurich, 


Czechoslovakia. 

688. Zf' Academie Tscliecoslovaque d’ Agriculture. Jungmaimova tr. 18. 
Praha II. 

677. Statni vyzkumna stanice zemedBska (Staatliche Dandw. Versuchsstatioii) 
O p a V e . 


Correction iJi list of Members. 


Germany. 

Bibliothek des Beutschen Kalisyndikates, G. m. b. H. Bessauerstrasse 28-29. 
Berlin S. W., omit. 

Geologisch-paleontologisches Institut der Universitat. Talstrasse 35 II. Beip- 
zig. 

Landwirtschaftiiche Hochschule. Bonn-Poppelsdorf, omit^ see Bi- 
bliothek 

StickstoffsjTadikat G. m. b. H. Keustadtische Kirstrasse, 9. B e r 1 i n , M. W. 7» 

Br. Kurt von Bueeow. Invalidenstrasse 44, Berlin (N® 4). 

Dr, G. Goerz. J agowstxasse 19, Berlin-Griinewald. 

Prof. Br. HarrassowiTz. Budwigstrasse, 23. Giessen. 

Prof. Dr. G. Ksauss, Prof, fiir Bodenkunde und Standortslehre an der Forst« 
lichen Hochschule und Versuchsanstalt. Tharandt (hei Bresden). 

Prof, Dr. B. Kruger. Hannover, dead. 

Prof. Br. E, MiTSChereich. Tragheimer Kirchenstrasse, 74. K o 11 i g s b e r g 
i. P r . 

Br. K. Neekenbrecher, Studienrat. Reimannstrasse 16 II. Saizwedel 
(Altmark). 

Prof. Br. B. Ramann. Mii n c h e n , dead. 

Br. YageeER. Bandwirtsch. Kaxnmer. Beethovenstr. 24-26, Konigsberg 
i. P r . 

Dr, Hans' Wiesmann, Bandwirtschaftliche Versuchstation. Rostck i, M. 

Frol Br. Ing. P. Zunker, Birektor des Kultuxtekhnischen Institutes, Hansa- 
six&sst 25, B r e s 1 a u , 16. ' 

Austria. 

P rof . Br. J . Stiny, Bechnische Hochschule, Karlsplatz. Wien' 'IV . 



i]\'1:e;pv2nationai, society of sou, science 




Cuba-. 

P. AndeRSOKj Cuban Sugar Club, x^partado, 1973. H a b a n a . 

J, R, Zeee. Finca '' El Coiide ”, Tlie Hersiiej' Corporation. St» Antonio 
de Rio Bianco. Prov, Habana. 

Denmarh. 

Afdeiingen for Eandbrugets Plantedyikning. Den ICgl Vet.-og Eandbolijos-, 
kole. Director : Prof, El. A.. Bondobff og Prof. E. Dindharb. RoligbedsYen 
23. Kobenbavii (V). 

Den RgL Veterinaer-og Eandbohjcskoles plantefysiologiske Eaboratorium, 
Director Prof. Dr. Fr. Weis. Roligiiedsvej 23. Kobenhavii (V). 

Statens Planteavls-Eaboratormin. Director : Dr. PI. R. Christensen. 
Dyngby . 

Statens Plantepatologiske Forsog, Director : E. Gram. L y n g b y . 

Prof. Dr. K. Roerdam. Landboliojskoleii. Bulowsvej 13. Kobenliairii (V). 

Egypt, 

A, W. Fahmy, Chief of the Sprajdng Section, Entomological Section, Savoy 
House. Cairo. 


Spain. 

lug. Fr. BiEBAO-y Sevieea. 'Roma.; see Italy, 

United States, 

Eibtary of the Eos Banos College. P. 0 .,Eos^ Banos. PMlippines. 

Soil Improvement Committee of the National Fertilizer Association. W a s ,h- 
i n g t o n , omit. 

H. B. Bayeor, Sales Manager. P, O. Box 1725. Atlanta, Georgia. 

C, P. Beackweee. S04, Commercial Bank Building. Shreveport, Eoui- 
siana. 

B. E. Brown. Soil Fertility Investigations. Bureau of Plant Industry. Dnited 
States Department of Agriculture. Washington D. C. 

Gijy W. Conrey.' Department of Agronomy. Ohio Agricultural Espeiiment 
Station. Wooster, Ohio, 

R. J. De Eoach. Armour Fertilizer Works, iii. West Jackson Boulevard. 
Chicago, lUinois, 

E. J. Grape. University of Wisconsin. Department of Soils. Madison, 

Wisconsin. 

J. N. Harper. 905 Hurt Building. Atlanta, ' Georgia. 

F. A.' Hayes. Conservation and Survey Division, University of Nebraska. E in"• 

c o 1 n , Nebraska. 

W. E. PlEARN. Bureau of Soils. United States Department of Agriculture. 
W ashing to n, D. C. 

J. S, Jones. Oregon Experiment Station. Corvallis, Oregon. 

P. B. Karpnaear, omit. " 
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Macy H. Lapham, Associate soil technologist. P. O. Box 54. Berkeley, 
California. 

LiNWOOD L. Lee. Experiment Station. New Brunswick, New Jersey « 
Henry E- EEFEvre. Frencli Potash Society, 905 Hurt Building. Atlanta, 
Georgia. 

C. H. MacDowEEE. Armour Fertilizer Works, III West Jackson BonleTard. 
Chicago, Illinois. 

B. C. Shorey. Bureau of Plant Industry. United States Department of Agri- 

culture. Washington, D. C. 

Dorothy Siebert Plainfield, omit. 

A. M. SmtH. P. O. Box 1348. Atlanta, Georgia. 

Robert Miftin Snyder. CoEege of Agricxilture, Division of Veterinary Science, 
Bast Da 11 sing, Michigan. 

C. H. Spxjrway. College of Agriculture. Bast Dansing, Michigan. 

S. A. Waksman. Experiment Station. New Brunswick. New Jersey. 
C. A. WmTTEE. 710 Wynne Claughton Building. Atlanta, Georgia. 

France. 

Ing. Charles Granvione, Ingenieur agronome, Directeur de la Station agrono- 
mique regioiiale de Dyon. 14, Avenue Victor Hugo. B y on (Cdte-d'Or). 


England. 

W. B. De B, Biaaiond. School of Agriculture. Cambridge. 

Prof. N. GangueeE, residenza in H a r p e n d e n ; see India Br. 

Dr. A. N. Puri, residenza in H a r p e n d e 11 ; see India Br. 

Australia. 

H. W. Kerr. Bureau of Sugar Experiment Station, Agricultural ' Departmen t 
Brisbane, Queensland. 


Hungary. 

Prof. Dr. Robert BaeeENEGGER; see United States. 
Ing. BtnE ScherE, omit, see Switzerland 
Anton Vitae, Budapest, o^nit 


Italy. 


Prof. Domenico Pinoeini, Direttore della Cattedra Ambulante di Agricoltura. 
Macerata. 


Japan. 


Dr. Masashi Adachi. College of Agriculture. Hokkaido Imperial University. 
Sapporo. 

Siro Hudise. The Kagoshima Imperial College of agriculture and Forestry* 
Kagoshima. 

Dr.' Agr: Adachi Masashi,, omit ;read : Dr. Masashi Adachi. ■ 
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Latvia. 

Frauiein Dr. D. Frey. Ritterstrasse, 53. W. 6. Riga. 


Lithuania. 

Geologijos Kabinetas. Dietwos Universitetas. Kaunas. 

Norway. 

Bibliothek der Dandwirtsciiaftiiclieii Hochscliiile, sL pr. Oslo As, omit. 

Det Kongelige Ftedribs Dniversitet Museum. Adresse : Universitetets Kasserei, 
Oslo, omit. 

Dr. TorbjeRN Gaarder. Laboratoiium Vorsteher, Biokemisk Daboratorium, 
Bergens Museum. Bergen. 

Prof. Dr. Oeaf Hoefendahe. Universitetets geologiske-paleontologiske insti- 
tut. Toien. Oslo. 

Docent A. B. Traaen. Det Mikrobiologiske Laboratorimn, Norges Dand- 
bmkshojskole. A s . 

Prof. Dr. J. H. B. VoGT. Norges tekniske hojskoies geologiske institut. T r o n d - 
j em . 

Palestine. 

Dr. F. MknTchikovsky. Agricultural Experiment Station. Tel Aviv. 

Holland 

Directie van bet Bandbouwkundig bureau van bet Kali-Syndikat. (den Herr 
H. Bindbman) Heerengracbt, 342, Postbus 147. Amsterdam . 

Dutch Indies. 

Couvemements Kitiaproef station, Tjinjiroean, Pengalengan bij Ban- 
doeng, Java. 

Proefstation Besoeki, Directeur : Mag, Sc. J. J. S. Gandrup, Besoeki, 
Java, 

Proefstation voor de J avasuikerindustrie. Pasoeroean, J ava. 

Redactie van de Indiscbe Culturen. Soerabaja, J ava. 

Rubberptoef station West- Java. Directeur Dr. O. De Vrees. Buitenzorg, 
Java, 

Mevr. N. BEUm:^E. Nieuwland. Buitenzorg, J ava. 

P. W. HouP&iajkt. Chef proeftainen der Handelsvereeniging Amsterdam Paree 
(Karang Dinojo), Paree, Java. 

Dr. M. G, J. M. KerboSCh. Gouv. Kinaproefstation Tjmjiroean. Penga- 
1 e n g a n bij Bandoeng, Java. 

Dr, V. J. KonincsbERGER. Cheribon, Java. 

Poland. 

Landwirtscbaftlicbe Versuchsanstalt Post Bomza skr. 32. Kisielnica, 

Dr. Benjamin Cybxjeski, Directeur du Foyer de la Culture Agricole et du Champ 
d* experiences. K i e 1 c e . Poste Skalbmierz. Sielec. 
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I)r. Slaw M1K14.SZKWSKI. Rue Szopena 6. V a t s o v i e . 

Prof. Dr. Zygmunt Staszynski. Krakow, dead. 

Prof. Jean dk Waobek, U. J. Aleja Mickiewicza 17. Krakow. 

Prof. Br. Jan Zoezinski. Institut der AgrikulturciaeBiie tmd Bodeiikimde. 
Bnlilaiiy bei Bwow. 


Portugal 

3^ Sec^ao da Bsta^ao Agraria Nacional. Lisboa, Beletn. 

Roumania . 

Institiittil Geologic al Romatdei. Soseaua Eliseleff 2. Bucuresti. 

Dr. P. Lncobeescoxi. Geologue chef a rinstitiit Geologique de Roiimanie. 

Soseaua AxdeaMid (KiselefE) 2. Bucuresti. 

Dr. Stefan Kerkkes, Chemiker in der Zuckerfabrik, Romania Mare, Fabrica 
de Zahar, Marosvasatheli, 2. Ta rgu-Mures. 

Dr. Teodor Saidee. Chimiste-clief a PInstitut Geologique de Roumanie, Sec- 
tion Agrogeologique. Soseaua Ardealului (Kiseleff) 2. Bucuresti. 

Serbia. 

Prof. Adolf Seiwer'Eh. Vorstand des Bodekundlichen Institutes der 

Dniversitat Ma2xir'amc . Pi. 24, Z a g r e b . 

Russia. 

Institut Selskohosiajstwennych Melioratzyi, Selsko-Hosiajstwemaaja Academia 
Birektor : Prof. KosriAKOW'Y. Petrowsko-Rasmnowskoje, M o s k a u . 
Prof, J. N, Aeajstasieff. Landwirtscliaftliches Institut. Gorky, Weissmssland. 
Prof. W. Kassai^kin. Iwanowo-Wosnessensk Polit. Institut. Minsk, 

H, K, jSTegodnoee. Landwirtschaftliche Versuchstation. La Caisse postale 
No. 16. T a s c h k e n t , Ustekistan-Turckestan. 

W. W. NickiI^in, Ural landwirtschaftliclie Versuchstation. Perm. 

N. A. PoKFiRiEEE. Novo Komissariatskaja, 4. 5, Kazan. 

M. N. Saytzeef, Universitat, Institut der Landwirtsclaaft. Mochowaya i. 
Mo s k au . 

A. A. Skorzow. Institut der Bodenkunde und Geobotanik. Obucbowsky 14. 
Tashkent. 

Prof. A. N. SOKOEOWSKY. Vorstand des Forschungskatheders am Landwitt- 
schaftlichen Institut. Charkoff. 

Prof. A. F. Tveein, Staatsuniversitat, Agrofakultat. Perm. 

P, B. Wakeigin. Grosser Tolmatschewsky pereulok, 18, w. 9. M o s k a u. 

M. A. WmoKUnoEE. Sibirien-Landwirtschaftiiche Akademie. Omsk. 

N. M. ZAlteEEE. M o s k a u . omit ; read : M. N. SAYtZEEE. 

Sweden. 

Skogsbiblioteket. Bx.perimentalf altet, . 

Kgl Lantbruksakademien. S t o c k h o 1 m . 
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Lfic. fii. Gunnar Assarsson. Sveriges geologiska undersdktiiiig. Stock- 
li o 1 in 50. 

Prof. Hei^GE G. Backxund. Mmeralogisclies nnd Geologisclies IrLstitut der IJm*» 
versitat. IJ p s a 1 a . 

I^ic. fil. Ggnnar EksTroem. Sveriges geologiska imdersokniiig. vS t o - 
ck lio Im . 50. 

GtJNNAS. GioEBEE, c-o Br. C. BartHEE. Experimeiitalfaltet. 

Prof. Dr. fil. Henrik HesSEE^ian. Djnrslioiiii. 

Pro! SvEisr Bsrperimentalfaltet. 

Dr. fil. Plugo Osvaeb. Docent. Svenska Mosskulturforeningen. J oiikoping 

Dr. G. TorSXEnssoin. Haga Gard. Knifsta. 

Czechoslovakia 

Bureau pedologiqne du Conseil d* Agriculture. Birecteur : Br. R. Janota 
JnngmannoYa 32. P r a h. a . 

Zemedels’sko-teclmicky referat expozitury ministerstva zemedeFstva. Stefa- 
novicova nl. i, Bratislava. 

Bastitut de FBtat pour les reckerclies agronomiques. Matfiskova 934. Bra- 
tislava. 

Pedologisclie Abteilung des tedmischeii Bureaus des Dandeskultuirates fiir 
Bdlimen. Praha, omit, see Bureau Pedologiqne du Conseil d® Agri- 
culture. 

R. N. Dr. P. Uesich, Assistent Karlovy University, Albertov 6. Praha VI. 

Ing. J. Vaeicek, Inspecteur de FInstitut MocMmique. Kvetna 19. Brno . 



PROCEEDINGS OF THE INTERNATIONA^ COMMISSION 
FOR THE STUDY OF CHEMICAL FERTILIZERS 


INTERNATIONAL COMMISSION FOR THE STUDY 
OF CHEMICAL FERTILISERS* 

History." 

One of the cliief concerns of the International Institute of Agri- 
culture is of necessity research relating to the use of chemical fertil- 
isers in the world's agricultural production, to experiments, to the 
statistics of production and consumption of fertilisers. 

This point of view did not escape the attention of the Permanent 
Committee of the Institute, and from 1912 it has instituted world- 
wide statistics for fertilisers ; its decision to publish these researches 
on fertilisers regularly was sanctioned by the General Assembly in 
that 3^ear. 

The first collection of statistics on fertilisers was received so well 
hj the international agricultural world that it has since been neces- 
sary to publish tw^o editions of it, the last in 1924. 

His Excelleiic}" Don E. VinUEGAs, Ambassador of Chili and Del- 
egate on the Permanent Committee of the Institute, made a proposal 
in 1920 aiming at the organization of an international scientific in- 
vestigation of the fertiliser question. This |)roposal found in Rome 
very far^ourable ground for its der^elopment, and the principle was 
ininiediately recognized. 

Ill 1922, M. VnxKGAS, made a very judicious report on the pro- 
duction and consumption of fertilisers, and he then developed the 
idea of instituting tests for fertilisers, which should be arranged bet- 
ween difierent countries, and made according to rigorously, compa- 
rable,, standardised, scientific rules. 

M. VmuKGAs' proposition could not fail to have definite results 
since he had at his disposal a body of experts working over the en- 
tire world, and composed of the whole of the Delegates of the Nitrate 
Producers of Chili. These delegates chosen by the Chilian Association 
from ' among the most competent persons on ' agronomic questions 
have been charged for many years with propaganda by experiment* 
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Tlie}^ have moreover, worked ever^nThexe with a success of almost 
international renown. I 

To give real effect to these views, a meeting of the Chili nitrate 
delegates took place in Rome on the iith September 1925 and on that 
occasion His Exc. Be Micheeis, President of the International In- 
stitute of Agriculture, imnted the delegates to a conference at the 
Institute (see Appendix I.) the foundation of an international in- 
vestigation of all fertilisers being now laid. 

The delegates recognizing the work of the International Institute 
of Agriculture and the interest of its programme, it was decided that 
the Association of Nitrate Producers of Chili should grant funds 
for prosecuting the researches. The Permanent Committee further 
decided to ask other groups to contribute also to the cost of this W’^ork. 

The Permanent Committee of the International Institute of Agri- 
culture decided to nominate an international Commission to carry 
out the programme of work planned. This scientific fertilisers com- 
mission is the first commission forming part of the Committee of 
international scientific researches created b}- the International In- 
stitute of Agriculture. The first meeting of the International Com- 
mission of fertilisers took place from the 9th to the 13th February, 
in Rome. It settled the details of the experiments and the observa- 
tions to be made and planned a control of fertilisers (See Appendices 
to the report of that meeting). 

M. DE ScAVENius, Delegate of Denmark, was appointed reporter 
on the fertilisers question to the General Assembty. 

This delegate drew up a report very favourable to the proposed 
international agreement for fertilisers research. At the end of it he 
made a proposal whose aim "was to keep the Permanent Committee' 
in touch with the best qualified representatives of the large fertiliser 
producers, and of the agricultural consuming centres for niutual 
information, in fact with the entire agricultural w^oiid, regarding the 
most' effective and approximate measures for facilitating and reg- 
ulating the supply of chemical fertilisers. 

M. DE ScAVENTUS justly remarked that various groups held sim- 
ilar views and that it would be eas3' to get them to collaborate. 

'' Obviously he added, “ the best basis fox this organization is 
the International Institute of Agriculture, since one of its principal 
objects is the encouragement of every’’ kind of progress in agiicultural 
industry and at the same time the Institute remains perfectly impar- 
tial to conflicting private interests 
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Tiie General Assembly, on M. H. be ScavBnibs' report, was 
called upon to take tke following decision 

'' Tke General Assembty, having considered the report of M. de 
S cA\?ENii7S, delegate for Denmark, expresses its satisfaction with 
the measiires taken to give effect to the decision of the General 
Assembly regarding questions on the suppty of chemical fertilisers, 
recognizes the importance of the researches indicated in the above- 
mentioned report and especially of the action taken to the re- 

searches and experiments on fertilisers. 

Charges the Permanent Committee to see that the personel of 
the Institute concerned shall take steps for the quickest possible rea- 
lization of the programme arranged 

These resolutions were passed by the General Assembly in 1926. 
The international organisation for fertiliser research and for 
control of the fertiliser trade is therefore an accomplished fact since 
the first meeting in 1926 of the International Commission for chemical 
fertilisers, when the General Assembly of 1926 sanctioned the appoint- 
ment of the International Institute of Agriculture as controller of the 
matter. Its aim vill be to keep the best qualified experts of various 
countries in touch with one another and to continue fertiliser research 
according to methods fixed by common agreement, which alone can 
enable the science of chemical fertilisers to make rapid progress. 


Members of the Commission. 

Germany : Prof. Dr.- Temmermann, af the College of Agriculture, Berlin, 

England z Six John RxJSSEEE B. Sc., F. R. S. Director Rothamsted Agri- 
cultural Experimental Station, Harpenden, 

AusMa : Dr. F. W. von Bafert-Sensee-Timmer, sekt. Chef, Direktor 
der Eandwirtschaf ti. Chemischeii Bundesversiichsaiistalt , Vienna . 

Belgium : Prof. M. A. GriSgoire, Birecteur de la Station agronomique 
de TEtat, Gemhlmix. 

Chili : M. Alejandro Bertrand, Ingeniero Civili de Minas, Paris. 

Denmark : Prof. Dr. Harald R. Christensen, Statens Plaiiteavls Eabora- 
toriuni, Lynghy. 

Spain : Prof, B. G. Quintanieea, Director of the Central Agronomic 
Station, Madrid. 

Egypt : M. A. Mosseri, Ex-President of the Institute of Egypt and Direc- 
tor of Agronomic Research of the Royal Society of Agriculture, 

Cairo. 

United States : Prof, Lipiman, Rector of New Jersey Agricultural College, 

' President of the International Association of Soil Science, New Bruns- 
wick. 



lire I ntev national Coniniissian for the Study of Chemical Fertilisers, xst Congress . yij February rgx 
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Finland : Dr. Jannes, President of the Central Conimissioii of Agriciiltural 
Experiments and President of the Federation of, Agricultural Prodn- 
cers in Finland, Helsinski. 

France : M. Roux, Direuctur des Services Sanitaires et Scientifiqiies dti 
Ministere de T Agriculture, Represented by M. Bruno, Inspecteiir 
General des Stations agronomiques, Paris, 

Italy : Prof. Angelo Menozzi, Director of the College of Agriculture, Re- 
presented by Prof. Pratolongo, Milan. 

Prof. Ettore Cardoso, Privat docent de chimie-pli3^sique a rUiiiver- 
site de Geneve, libero docente all'Universita di Roma, Rome. 

Japan : Prof. Suzuki, Faculty of Agriculture, Imperial University, ToMo. 

Nonmy : Prof. J. Lande-Njaa, Professor of the College of Agriculture 
and Director of the Experimental Station of Research on fertilisers, 
A as. 

Holland : Dr. D. Kistuttel, Director of the Agronomic Station, Maastrigkt. 

Prof. J. H. Aberson, Landbouwhoog school, Wageningen. 

Poland : Prof. Emil Godlewsxi, Agronomic Institute, Pulawy. 

Russia : Prof. Prjaniscnicof, Faculty of Agriculture, University, Moscow. 

Sweden : Prof. Dr. C. A. H. von Feilitzen", Director of the Central Station 
of Agricultural experiment, Stockholm. 

Switzerland : Prof. Dr. Wiegner, Professeur au Pol^dechnicum, Zurich. 

Czechoslovakia : Prof. Dr. J. Stokxasa, Director of the Station of Chemistri' 
and Vegetable Physiology, Prague. 

Dr. Eng. Jan Jelinek, President of the provisional Committee 
appointed by the Congress of Warsaw for the coordination of Agricul- 
tural experiments, Agricultural and Forestiu^ University, Prague. 

Secretaries. 

Dr. G. A. R. Borghesani, in charge of the Management of the Scientific 
Agricultural Bureau of the International Institute of Agriculture. 

Dr. Euigi Raineri, Delegate of the Association of producers of Chilian 
nitrate of soda. 


Programme of the First International Commission for the Study 
OP Chemical Fertilisers. 

Opening meeting in the SaHe des Reunions of the International Institute 
of Agriculture. 

10 A. M. on the 9^^ February 1926. ' 

Address by H. B. Be Michelis, President, of the Institute. ' 

' On the necessity of scientific coordination of researches on chemical fer- 
tilisers., 

Opening of the Conference. 

' Election of' the President ■ and nomination of Reporters and Secretaries 
of the Conference. 

, 9 ' — Agfi,; ing. 
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Ofder of hiisines. 
Qmstions, 


(1) ComniTiiiicatioiis. 

(2) Plan of iatematiosial organisation for comparative tests of clieiaical 
fertilisers. 

(3) Standardisation of experiments on chemical fertilisers. 

(4) Control of the chemical fertiliser trade. 

(5) lliscellaiieoiis questions. 


M eatings, 

gth pehruary 1926. 

2 p. m. Commencement of business. 

10^^ February 1926. 

10 a. m. Continuation of business. 

2 p. m. Continuation of business. 

February 1926. 

10 a. m. Continuation of' business. 

2 p. m. Continuation of business, 

8.15 p. m. Banquet. 

12^ February 1926. 
Business of 'Sub-Commission. 

13^ February 1926. 10. m. 

Approval of proposals made by the Conference, 
dose of business. 


14^ February 1926. 

Excursion to Temi, inspection of electro-clieniical works. 

MEETING OP THE iNrERNxlTlONAJ; COMMISSION FOR THE STUDY 
OF Chemical FerTjeeisers (9^-13^ Febmaiy 1926}, 

Opening f meting. 
gth February 1926. 

Provisional Presidency of H. E. Prof. De Micheeis, President of the 
Bntemationai Institute^ of Agriculture. 

The meeting commenced at 10 a. m. 

The following members who were invited to attend the meeting were 
present : — 
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Gefmsny : Prof. Br. Lemmermann, LandwirtscJiaftliciie Hociscliiile, 
Berlin. 

Amtria : Dr. F. W* v. DafeblT-Sensee-Timmer, Sekt. Ckef, Direktor der 
Dandwirtscliaftl Chemisclieii BundesversticlisaBistalt, Vienna. 

Belgium ; Prof. M. A. Gsi:GOiRE, Directenr de la Station Agronomique de 
FEtat, Gemhloux. 

Denmark : Prof. Dr. Haiald R. Christensen, Statens Planteavls Eabora- 
torium, Lyngby. 

Spain : Prof. D. G. Quintanilla, Director of the Central Agronomic Sta- 
tion, Madrid. 

France : M. Bruno, Inspectenr general des stations agronomiques, Paris, 

Italy : Prof. Ettore Cardoso, privat docent de chimie-physiqne a rUniver- 
site de Geneve, libero docente all'Universita di Roma, Rome. 

Prof. U. Pratolongo, representing Prof. Menozzi, Milan. 

'Norway : Prof. J. Eande-Njaa, Professor at the College of Agriculture and 
Director of the Experimental Station of Research on Fertilizers, Aas. 

Netherlands : Dr. Knuttee, Director of the Agronomic Station, MaastrigM. 

Prof. J. H. Aberson, Landbonwhoogeschool, Wageningen. 

Russia : Prof. Prjantscnicoe, Faculty of Agriculture, University, Moscow. 

Sweden : Prof. Dr. C. A. H. von Feieitzen, Director of the Central Station' 
of Agricuituxai Experiments, Stockholm. 

Switzerland : Dr. G. WiBGENer, Professor an Polyteehnictam, Zurich. 

Czechoslovakia : Di. Eng. Jan Jeeinek, President of the provisional Com- 
mittee appointed by the Congress of Warsaw for the coordination of 
Agricultural Experiments, Agricultural and Forestiy University, 
Prague. 

Secretaries : — Dr. G. A. R. Borghesani. 

Dr. Luigi Raineri. 

Present as guests : 

Dr. Paul Bertram, representing the Chilian Nitrate Committee of London. 

Prof. Dr. IILareani, Deutsches Kalisyndikat, Berlin. 

Regierungsrat Just, Stickstofeyndikat, Berlin. 

M. Gaeeand, Comptoir franqais de FAzote, Paris. 

Prof. Manvieei, Societe Commerciale des Potasses d'Alsace, Mulhouse. 

M. T. H. Carroee, B. Sc. British Sulphate of Ammonia Federation, London, 

lug. VoEPi, Ufiicio Tecnico di Roma, delF Ammonia Casale, Rome. 

Gr. Uff. Lazzarini, Societa Egiziana Fosfati, Alexandria, Egypt, 

Ing, Tommasi, Direttoie della R. Staiione Chimico-Agraria Sperimentale 
di Roma. 

Dr. Luigi Raineri, Italian Delegate of the Association of Nitrate Produ- 
cers of Chili. 

Prof. Comm. Benassi, Societa Montecatini, Societa per Findiistria mine- 
raria e agricola. 

The President of the International Institute of Agriculture. 

I must first of all thank the members of the Commission who have been 

good enough to accept the invitation of the International Institute of 
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Agriculture and have come to Rome to take part in the ist international 
meeting for chemical fertilizer research, 

I also thank ail those, who so kindly honour the meeting with their pre- 
sence, the guests and especially my friend Prof. Brizi, who will share in our 
labours in his capacity of head of the office of the Minister of National 
Economy and Director General of Agriculture in Italy. I regret that His 
Exc. Prof. PECniON, Under-Secretary of State for Agriculture, being ab- 
sent from Rome is unable to attend the meeting to express the pleasure of 
the Italian Government at having now in Rome so important a Conference 
as that which ure are now holding. He has sent me the following telegram : — 

“ His Exc. Peglion, detained Bologna previous engagement, regrets 
being unable attend opening meeting international research chemical fer- 
tilisers. Charges me express Your Excellency heart3^ thanks for kind 
invitation and his cordial adherence to Congress. Wishes success to 
this timely initiative of the Institute. Sends through your kind ageiic^^ his 
best regards to eminent persons assembled. Hopes to be present sub- 
sequent meetings. Signed: Micheei, Private Secretary to the Under- 
secretary of State for Agriculture 

Having said this, allow me to emphasize that this first Conference 
of experts in the science of fertilisers is a fresh affirmation of the great 
work of coordination wffiich our Institute has been charged with carrying 
out in the field of Agricultural sciences. The first step in that direction 
was made by the International Conference of Soil Science, which also was 
held here in 1924 ; another advance will be made by the Conference for 
seed control which is to be held at the Institute next year. 

Thus, the action, of our Organisation in the work of international co- 
ordination, follows the logical sequence of the factors of agricultural pro- 
duction ; — soil, fertilisers, seeds, etc. It is in thus that the Institute, with 
the collaboration of ail agriculturists in the world, desires to exercise the 
functions of international coordination of research in the field of agricuit- 
mral science. 

The importance and fundamental need of this function were already 
appreciated by the Institute in 1923, when oitr Scientific Bureau dealt 
with the question of standardisation of methods of agricultural experiments : 
so much so that our Permanent Committee, two years later, placed on ^he 
agenda ol' the next General Assembty the subject' which constitutes the 
principal object, of our meeting toda^c It is perhaps from this that the 
last Warsaw Conference has derived the idea of creating a Commission for 
the standardisation of agricultural experiments, the utility of v/hich seem 
to me to have been anticipated by our wmrk. The Institute considers that 
'in, this question, as in all others w^hich will in future concern its action, 
the method of work should first be considered and subsequent!}- the purely 
teciinical and scientific side of the problems brought before the Commission. 

The method, for chemical fertilisers, as for the other fields of activity 
of the Institute, has already been clearly decided. The Institute consti- 
tutes an international scientific Council, ' of wffiich your Commission is an 
organ. This organ, which we have formed by inviting to it em,ment spe- 
cialists of the' international wwld, may be asked to collaborate either by 
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means of correspondence or by sessions convened as required, and of 
which our present meeting is the first. 

The resolutions which will be passed by you, will come before the Per- 
manent Committee of the Institute which, after having deliberated on 
them, will bring them, when necessary, before the General Assembly, 
The latter in turn will make them the subjects of resolutions wMch wifi be 
brought officially to the notice of the various Goveriiments, which alwaj^s 
attach the greatest importance to the decisions and wishes of the supreme 
organ of the Institute, seeing that it is the highest expression of the com- 
plete leiiresentation of agricultural interests in international affairs. Thus 
you see that the creation of the international scientific Council has made 
the Institute the shortest route by which scientific results may become 
the subject of ofiicial measures on the part of Goveriiinents. 

Regarding the second point, namely the scientific side of the question, 
I do not venture to encroach on this delicate ground which I leave entirely 
to you as it is yours by right of knowledge. 


For practical purposes we have prepared a programme of business 
as folloT-vs : — 

— Plan of an international organisation for comparative tests of 
chemical fertilisers. 

— Standardisation.of experiments on chemical fertilisers. 

— Control of the chemical fertiliser trade. 

The first and second questions are closely connected because it is 
impossible to arrange an international plan of experiments on fertilisers 
except on the basis of standardised rules. 

Of course this order of business is not imperative and 3"ou may 
modif}^ it as jon think fit. 

Allow me to tell you simply that the question of the control of chemical 
fertilisers which stands third in this order of business is of exceptional im- 
portance. 

Before the war, the special Commission of the International Congresses 
of applied chemistry, presided over by the eminent late lamented Prof. 
Lunge of Zurich, dealt with this question ; but it is not 37'et quite ripe and 
requires preliminary- study. It would be well, in my opinion, to refer it 
for examination hj our Commission at a future session. 

If however, I may go into some details, I should consider it expedient 
judging from preliminary study hj the Institute, to fix first of all rules un- 
der which the experiments should be carried out as regards the proposed 
international plan of comparative tests. 

In this matter, I think that it should be possible to arrive at definite 
conclusions on 'the following points: — ’ 

(1) Size of the experimental plots, . 

(2) Number of plots for ’each test. 

■ , (3) Distribution of plots in each test. 

(4} Number. of tests for each. series of experiments. 
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(5) Fixation of types of soil for each series, so as to eliminate the 
variable soil factor. 

(6) Fixation of climatic zones for each series, so as to eliiiiinate 
the variable climate factor. 

(7) Number of years or rotations of crops during which the tests 
should be repeated- 

(8) Plant types to be chosen for the tests. 

(9) Practical rules for the preparation of plots, and the inanageraent 
and collection of the results. 

Ideas on these fundamental points once settled, the first step will 
already have been taken towards the standardisation of experiments which 
will serve also for other branches of agricultural sciences. At present, 
as regards the international plan of comparative tests of fertilisers a pro- 
gramme should be arranged, methods defined and organisation sketched. 

We have finst to deal with the use of nitrogenous fertilisers to which 
have recently been added the classic products, nitrate of soda, sulphate of 
ammonia, c^mnaiiiide of calcium and the whole series of synthetic nitrogen- 
ous products. 

It is evident that at our period of agricultural progress, the use of ni- 
trogenous fertilisers varies with various conditions and stages of production. 
Producers and consumers would be greatly benefited b}' the regulation of 
at least the chief nitrogenous products by ofiicial directions and standards. 

The question of phosphatic fertilisers might then be broached and. the 
form in which the principal produce, phosphate of calcium, might best 
be used could be exactly considered. 

For potassic fertilisers the problem of the use of assiniilabie potassic 
silicates arises ; Italy, among other countries, possesses immense deposits 
which are not yet worked. 

Noav for ail experiments it is necessary to have at one's disposal spe- 
cial means and organisation. 

I think, as the Fernianent Conimittee of the Institute has expressed 
the wish and as the London Delegation of nitrate producers has shewn, 
that all producers for the reasons which I have mentioned, are greatly in.- 
terested in those researches. There is, indeed, ever^hhitig to gain from a 
scientific objective research for regulating the rational use of chemical fer- 
tilisers. 

We shall arrange for a statistical coordination of the data in the tech- 
nical department of the Institute. This will be issued in precise form in 
our Iniemaiional Revie-w of the Science mid Pmectice of Agriculkire . 

I fear I have already spoken at considerable length : and therefore I 
hasten to open the labours of the first international conference on chemical 
fertilisers. In bidding you welcome, I express my most sincere wishes for 
a happy outcome, from your meetings . These wishes, Gentlemen, are after 
all superfluous, on account of your w^orld renowned competence, which is a 
sure , guarantee that the science of fertilisers — essentia! interest of the agri- 
cultural world — will derive the greatest profit, from your learned discussions. 
,I now wish to invite you, in' accordance with the provisional order of 
business, to elect a' President and appoint the reporters and' secretaries 
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of the Conference. Possibly however you wotild prefer to do so at this 
afternoon's meeting, when you wiE begin the practical part of the work 
to which yon have been invited. 

Dr. jELiNBs: (Czechoslovakia) proposed that the election of -the 
President and the nomination of reporters and secretaries he proceeded 
with at the afternoon meeting, which would be at 3 p. m. 

{It was so decided). 

The meeting closed at 10.30 a. m. 

Second Meeting. 

Tuesday 9th February 1926 (afternoon) . 

Presidency of H. B. Be Michelis, President of the Instituie. 

The meeting commenced at 3.15 p.m. 

On the order of business: 

President. — I think it desirable to emphasize what I said this mom- 
ing regarding- the nature of the work of this Commission, namely that 
the Commission need not waste time in discussing the best means of ob- 
taining a concrete realization of the conclusions which it is going to arrive 
at. That is the business of the Institute which has already determined 
its plan and possesses the necessary means. 

What we ask the Commission to do is to give its attention to the 
technical and scientific side of the question, and we hope to get from it very 
precise and valuable conclusions. That is its appointed work and for 
that it is not necessary to consider the subsequent work of procedure, which 
can be reserved for another meeting, or for the competency of the Per- 
manent Committee. A plenaiy^ meeting of the Commission and the au- 
dience, over which I shall have the honour of presiding will take place nt 
the end of the conference and at that meeting your resolutions wri!i be 
examined ; I shall then ask you to give me admce and put forward your 
suggestions regarding the best method which should be followed by the 
Institute to realize the programme of work which it has promised to carry 
out. We have before us an order of business which has been arranged in 
the foEowing way : — 

Questions. 

(1) Communications. 

(2) Plan of international organisation for the comparative tests of 
chemical fertilisers. 

(3) Standardisation of experiments on chemical fertilisers. 

{4) Control of the chemical fertEiser trade. 

(5) IGsceEaneous questions. 

I retain the presidency for a further few minutes to ask you whether 
you agree to consider this as the programme of your labours, or whether 
you think any alterations should be made in it. 

M. Gri^Ooire considered that this order of business should be modi- 
fied. The order of business goes immediately into detaEs of execution. 
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while the general question of the direction and nature of experimente 
shotild be previously examined. 

President. — General direction of what ? 

Gr:^goire. — Of the manner of making the researches. At the 
present time, all over the m^orld results are being published which are ob- 
tained under the most different conditions : but it is absolutely impossible 
to derive rules of a general kind from these results. In my opinion, the con- 
ditions under which experiments should be made should previously be 
examined, to enable a s^mthesis of results to be made, whence to deduce' 
general rules. And at present we have not got to that point, 

Quintaniuea asked leave to make a concrete proposal with reference 
to the standardisation of experiments on chemical fertilisers. 

President requested him to postpone his proposal until the meeting 
at which No. 3 of the order of business would be considered. 

He then asked M. Gr^goire to state Ms proposal precisely. 

GriJgoire expressed himself in the foHowMg terms : — 

It is a question of principle which I put forward so that it may be 
possible to obtain really practical results by the institution of scientific 
tests on experimental farms. This concerns the general direction to be 
followed, with reference to' what has been done up to the present time but 
from wMch we have been unable to arrive at definite conclusions 

He gave examples of experiments wMch have been made to prove 
that it is not possible, to obtain conclusions of a general nature from these 
experiments, and he expressed the opinion that the question which he had 
just raised was of the greatest importance for the w^ork of the Commission. 

The President ruled that it w’as a question of a general nature the 
solution of which w-ould affect the discussion of various subjects on the 
programme of business and he asked the Commission w^hether it considered 
that it should be previously discussed. As no one wished to speak further 
on the order of business, that order was passed. 

Tehmermann. — On behalf of the Commission, heartily thanked 
the President of the Institute for the welcome he had here given to the ex- 
perts of the Commission . He expressed the opinion that the programme of 
business contained extremely important points for agriculture and that the 
work which they were about to begin would be of great utility for inter- 
national collaboration in view of the progress of science and agriculture. 

Election of the President. 

The President of the International Institute of Agriculture invited 
the Commission to elect its President. 

Von Feieitzen proposed that Dr. Jan Jeeinek of the Agricultural and 
Forestry University of Prague should be appointed President. 

[Carried unmimously). 

Presidency of Dr. Jeeinek, President of the Commission. 

'JeeinEK assumed the Presidency and thanked the Commission for 
'the confidence it had 'shown in him. He then invited the Commission to 
appoint the, Vice-Presidents and Reporters. 
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On the proposal of M. Feieitzen there were nnanimoiisly appointed: 

Vice-Presidents : — Messrs Cheistensen, Bruno and Lemmermann, 
Reporters : — Messrs Cardoso, Gregoire and Wiegner, 


ComiUNICATIONS . 


The President annotmced : — 

that Sir John Russeee had sent his acceptance of nienibership 011 
the Commission and placed himself at its disposal, while regretting that 
Ms engagements prevented his appearing in person and assuring it that' 
he would he present at the next meeting ; — 

that M. I^lENOZZi had written an enthusiastic letter, at the same time 
amaotmcing that he could not be present owing to the state of his health. 
He hoped to be able to' take part in the ■work of the Commission at the 
next meeting ; 

that M. Bertrand could not come on account of engagements but 
promised to collaborate in the work undertaken by the Commission ; 

that Mr. hiPiiAN of New York was also prevented from being pre- 
sent but that he placed himself entirely at the disposal of the Commission, 
hoping to participate in the work of the next session ; 

that M. SuzxjKii' had not yet written. It was hoped that subse- 
quent communications would promise the participation cf this most 
competent member in the work of the Commission : 

that M. Godeewskj would take part in the work of the next session ; 
that M, Prjaniscnicof keenly desired to be present but had been 
prevented from doing so by the condition of his health ; 

that M, Stoke ASA was at present engaged at Prague, but accepted 
membership of the Commission, placing himself entirely at its disposal ; 
that M. Jannes had not yet written ; 
that M. Aberson would arrive the following morning ; 
that M, Mosseri could not be present on account of his engagements. 
He had carried out, in Eg>^pt, a great "work of standardisation and his 
valuable collaboration might be hoped for in the next session. 


II. Pean of internationae organisation for comparative tests. 

OF FERTIEISERS. 

HI, STANDARDISATIO'N of EXPERIMENTS ON FERTIEISERS. 

Gregoire developed Ms proposal und, after making Ms excuses for 
having to speak extempore and slightly at random, he expressed himself 
as follows : — 

The object of the meeting is to settle the general rales for the experi- 
ments that we may be 'able to make and thence to draw conclusions enabling 
us to forecast the future. TMs is the character of what we call scientific 
laws. To obtain these results we may support a general s^mthesis ; it 
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is therefore necessary to know the conditions tinder which the results are 
obtained. 

That rule, which is of general application, leads ns in all sciences to an 
absolutely determined type of experiment, which here is carried out on 
the experiineiital farm, where we can determine the conditions -inider wMch 
the results have been obtained. In expeiimentai farms experiments can 
be proceeded with for years, so enabling us to take into account not only the 
principal but also secondarj^ actions of chemical fertilisers. 

If we wish to determine' results in order to arrive at a synthesis, we must 
operate everywhere in the same way : we must use a farm which will 
enable us to specify clearly the conditions under which we operate ; which 
will enable us to determine the influence of one plant on the others, because 
there are plants which explore the top soil and there are others which ex- 
plore the lower part of the soil) and it is evident that the results under such 
conditions may be quite different from those of experiments made here and 
there at random. 

There is also one more important fact to be considered. Agricultural 
soil, as we agriculturists call it, is an artificial soil, and it becomes more ar- 
tificial as the progress and intensity of culture increases. It is most ar- 
tificial in gardens. Our soil should be brought, from a practical point of 
view to a potentiality of productivity- determined by the conditions of the 
market. The experimental farm enables us to determine the possibilities 
of improving, the soil ; enables us to bring the soil to different degrees of 
potentiality and to determine the means used, while experiments, as they 
are made at present have only a purely local value. 

The proposal which I make is for a recognition that the most essential 
and the most perfect means of obtaining positive results is the experimental 
farm, which should be established, with aU necessary equipment, in every 
region and country. 

Bruno. — I recognize the value of M. Gs^goire s statements but 
should like to go a little further back. The experimental farm would give 
us results having empiric synthetic value, which may^ suffice for local re- 
quirements ; but if we want to look clearly and scientifically^ into the mat- 
ter, it would first of all be necessary to make various calculations. 

The investigation of fertilising material should, in my opinion, start 
first of all by a theoretical study of the medium. It would so be possible, 
under theoretical conditions, to limit the number of factors and give room 
for agreement among scientists. I think that tMs research and control of 
fertilisers can only be begun by pot culture experiments. Some of my 
colleagues, and especially^ M. LbStIMERJviann, could give us good advice 
on this subject. 

In experiments in plots I doubt if we ought to pretend to results which 
are truly and strictly scientific. The number of factors which come into 
play^ 'in these cultural experiments is particularly^ large, and if that were 
aH, it would not matter. But the fact is we do not know what it is, nor 
the number of factors concerned. There was a scientist who said that it 
was necessary to have all factors constant, except one which should be 
made to vary, in order to study the iafluence of this factor on the nrops : 
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but the list of all tlie factors is tmkiiown to us, and it is therefore almost 
impossible to apply a strictly scientific method ; a Cartesian method. 

That being so, ought we to give up the idea of getting nearer to the 
truth ? 

Experiments can only give us what they are capable of giving. 
Vainly the scientist investigates the conditions of the soil, its chemical, 
geological and other characteristics, there is always something beyond 
Ms grasp ; there is the climate factor ; there is the factor which the plants 
themselves contain ; there is the m 3 'Ster:v^ of plants ; and then again ac- 
cidental factors and disturbances, in short factors of such a nature that 
experiments, even when very well organised, cannot give results from a 
scientific point of view, unless an attempt is made to take the greatest pos- 
sible number of factors into accomit. And then — and here, perhaps, I 
shall approximate to what our friend M. Gregoire has just said — I 
think that the experiments once organised should be followed not only 
by chemists, and agriculturists, but also by botanists "who can obseix'e 
the plant, and see if it grows in a regular manner ; and I wmuld call in the 
physicist go note the variations of climate ; the plant pathologist to see 
whether the plants in the various plots keep healthy ; I would even call in 
the entomologist w4io w'ould see w^hether some insect is not troubling the 
plant, not only the foliage but also the roots. I would also hold a medical 
examination to see if the plants were healthy or if the\" suffered from para- 
sites. Ill short, a sort of sanitaiw^ inspection would be required in which 
not only the physical and chemical but also the biological conditions might 
be noted. In this way the experiments would have great value and they 
could be compared one with another. Vlaeii potato tubers are planted, 
there are some plots wliich do well and others not well. It is no use being 
a good chemist ; it is impossible to get at the truth 1 I think that tests on 
the ground should be carried out with the cooperation of agriculturists, 
chemists, biologists of various ti^pes and physicists. Ten experiments so 
made would be worth much more than a hundred such as are coiiiinonly 
seen. 

Quintaniela thought that a clear distinction should be made between 
moist and dry climates, because he had had the opportuniffv' of noting 
that, according to those conditions, experiments with chemical fertilizers 
gave very different and sometimes even coiitradictor3r results. 

He had made experiments during four years on numerous plots and 
he had been able to determine differences wMch were due to the depth of 
soil and the rainfall of the previous year, which had convinced Mm. of the 
great importance of ■ this factor, wMch should be taken into consideration 
in these experiments. 

Gr^goire, further developed the conditions under' which the ' ex- 
periments should be made. It was necessaiy^ to consider different districts 
of countries, the different nature of the soil, etc. and to establish an ex- 
perimental farm in each district. He referred to what had been done in 
this respect in the United States and Germany and again maintained that 
the experimental farm., was the only means of arriving at positive results. 
He concluded hj proposing that the Assembly should recommend to al! 
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countries tie establishment of esperimental farms as the basis of the ex- 
periments. 

I^EMMBnmNN remarked that the question of chemical fertilisers 
varied greatly in different countries. He found it veiy^ desirable to 
establish experimental farms, but thought that the realization of such a 
proposal was fraught with very considerable difficulties. 

Ill the first place, if international agreements were desired, it would 
be necessary to know what tests could be made uniform from an interna- 
tional point of view ; next agreement must be reached on the method 
of making these tests, and finally the questions for consideration would 
have to be settled. 

WiKGNEX. — As far as Switzerland was concerned, he found that it 
was impossible to establish experimental farms such as those conceived hj 
M. GriSgoirb. Regions with homogeneous characters might perhaps be 
found in larger countries, but they would not be found in Switzerland, 
where differences of soil and climate were very considerable in a single 
region. 

Gregoire insisted on his proposal, for he was certain that other- 
wise satisfactory conclusions could not be reached. If the conditions of 
the soil in which the tests were made w^ere not homogeneous, there w^as no 
fixed starting point whence to arrive at conclusions of a scientific and, gen- 
eral character. 

He thought, moreover, that even in Switzerland — if there were re- 
gions, such as the Engadiiie, where conditions were really very diflicult for 
the establishment of an experimental farm — there w^ere liow^ever others 
where it w'ould be possible to establish them. ^ 

Lemmermann. — Agreed with M. Wiegner as regards soil conditions, 
and he remarked that, even in Germany, there were great differences in the 
constitution of the soil. For this reason he thought that these tests could 
not alw'ays give good results. All the same he thought that the tests ought 
to be made and that comparisons would he possible, even in cases where 
variations in the soil wrere ver^^ considerable. 

Von Feieitzen, said that experiments on experimental farms were the 
business of the scientist ; but for practical use what was wanted were ex- 
periments on ordinary fields, multiplied as much as possible. 

Gregoire. — ^ Agreed as regards practical farming ; but, as they w'ere 
now dealing with a scientific question, he thought that if they so limited 
the tests centuries wmuld be spent without any thing of sure and general scien- 
tific value being accom,plished. He said that he had followed the publica- 
tions which had been issued in Germany on mass experiments and that he 
doubted ver\' iiiucli whether it was possible to deduce from all, of them 
an\i;hing more than data of pureh^ local value : data of use to agTiciil- 
turists but without scientific finality. 

President. — Expressed the opinion that the experimental farm 
ought to be the scientific station in which unknown principles were sought 
for. Afterwards,, when information had there been collected, they ought 
to try to make large scale tests. But in order to succeed in establishing ' 
settled points, experiments would be necessary for several years to enable'' 
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tlie experimenter to get Ms bearings on tbe question involved. In tbe na- 
ture of things the}^ could not stop at the question of the experimental 
farm. 

Gregoire. — Remarked that it was a question of application ; but 
if lilies were to be determined in a general way the question of experimental 
farms must arise : and this was especially the case In countries where they 
had none. In Belgium he was certain that experimental farms wuuld gMe 
results holding good for all regions in which they w^ere established. 

WiEGKER. — Insisted that the variations of soil and climate were so 
great that, in his opinion, it was impossible to think of making an experi- 
mental farm based on homogeneous conditions. 

Christensen. — Said that the really important question w^as that of 
the standardisation of experiments, which was not a question of experi- 
mental farms, but a question of local tests made in great numbers. 

Bruno . — Remarked that, at the present moment, it must be recog- 
nized that the idea of organizing experimental farms W'as onlj’ accepted 
with considerable reserve. Moreover, if it was wished to foiin experimental 
farms, they must be vei}- well done, otherwise it w'as better not to attempt 
them. A public institution, especially, should not set a bad example. 
If experimental farms were made they must make an effort to provide 
them with good working stock, to place good agriculturists in charge of 
them and to establish them in uniform regions. Given these ' condition 
good results might be obtained. 

But he did not believe that these results w’otild hold good for adjacent 
farms, because they wuuld be due to the personal activity of the man in 
charge of the experimental farm, wRo would be absent from the adja- 
cent farm. 

Moreover, the establishment of numerous experimental farms in va- 
rious countries would involve considerable expenditure without a corre- 
sponding return. 

He described attempts made in France, cautions though they were and 
made with limited means. 

They were proposing to carry out researches in the agricultural sta- 
tions in order to establish scientific facts in relation to the climate and soil 
conditions. 

When the agricultural station thought it possible to formulate a pro- 
posal, it was a question of seeing whether the culture should be started at 
once, and, as that might be dangerous, the creation of experimental farms 
was thought of, wMch would have the object of verifiying from a practical 
point of view the results of the agricultural station by tests. The experi 
mental farm, in short, should serve as intermediary between the work of the 
agricultural station and practical farming. If good results were not ob- 
tained on the experimental farm, the question would be further invest- 
igated. If the tests gave favourable results, it w^as a question of instigating 
the growlers to put into practice the proposition which it w^as wished to 
make general. It was then a matter of propaganda in which they would 
have the help of the companies who sold chemical fertilisers. 

But in accordance with the programme drawn up by the Institute for 
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the Commission, it seemed to Mm that the work of tlie Commission shotild 
be limited to matters of lesearcM that is to say to agriculttiral stations. 
QuintaniIvTA. — Put forward the following proposal 
« I propose that a small commission be appointed to fix the principal, 
points and the conditions to wMch the experiments must conform to 
keep pace with the results of tests of those fertilisers which principally 
concern agriculture, setting aside the question of scientific study in the la- 
boratory and regulating the conditions of experiments, which should be 
carried out on a semi-industrial scale at least, so as to resemble as closely 
as possible ordinary field conditions 


Presidency of Prof. LEMMBRiiANN. 

M. JBLINBK. — Remarked that the same discussion which had just 
now taken place had occurred at the last Warsaw Congress at which an 
international coordination of experiments concerning cultural varieties, 
tests and analyses of fertilizers was desired. He recalled the wish expressed 
at the conclusion of that Congress and the appointment of the Commis- 
sion of wHch he had the honour of being President. 

Ail the discussion wMch took place at W^arsaw^ and here related to the 
elaboration of a common w^ork, of a method for unifying tests and the pub- 
lication of the results obtained. He recalled what the President of the 
Institute said and the following points on wMch he said that precise con- 
clusions could be arrived at : — 

(1) Size of the experimental plots. 

(2) Number of plots for each test. 

(3) Distribution of plots in each test. 

(4) Number of tests for each series of experiments. 

{5) Fixation of types of soil for each series,, so as to eliminate the 
variable soil factor. 

(6) Fixation of climatic zones for each series, so as to eliminate 
the variable climate factor. 

(7) Number of years or rotations of crops during w^hich the tests 
should be repeated. 

(8) Plant types to be chosen for the tests. 

(9) Practical rules for the preparation of plots, the management 
and collection of data. 

Cardoso. — Found Prof. Jblinbk's proposal very interesting. He 
thought, however, that M. Quintanibba's proposal came into the program- 
me of present work though of a different nature. 

Quintanibba,, proposed to form a small internal Commission which 
should immediately indicate to the Commission proper the method of 
conducting the experiments. Prof. Jebinbk's proposal concerned a later 
time. 

Gk^goirb. — Thought M. Cardoso's remarks correct and that Prof. 
jEBiNBx's and M. Quintanibba's propositions were two different propo- 
sals, . each to be ' examined in turn. 

Bruno. — Thought that the question put forward by' M. Jebinek 
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loiglit come under 'Nos. 2 and 3 of the programme of busiiiess and that at 
present the proposal of M. Quintanilla might he considered. 

JELINEK and Cardoso agreed with this, 

Presidknt. — Asked if the Commission wished to appoint the small 
Commission at once. 

Gk^goire. — Proposed that the small Commission should be composed 
of Messrs Bruno, Quintanilla, Jelinek, Lemmermann and Wiegner. 

The President. — Put this proposal to the vote and it was unan- 
imously approved. 

The meeting ended at 5.30 p. m. 


^ 5 = 




Third meeting. 

Wednesday 10^'^ February 1926 (morning). 

Presidency of Dr. Jelinek. 

The meeting commenced at 10.15 a. m. 

The President. — Announced that the sub-commission which was ap- 
pointed on the previous day had examined, in all its details, question Ko. 3, 
on the programme of business, '' Standardisation of experiments on chemical 
fertilisers '' and put forward ii points as a basis of discussion. He asked 
M. Bruno to read them out saying be would have them discussed point 
by point. 

Bruno. — Read out the i®^ point : 

(i) Soil ..... Choose a soil as uniform as possible, and test it by a 

sufficient number of borings ; arable layer cm., subsoil cm.. Avoid 

ground with a steep slope, especially in not very permeable soil. If a slop- 
ing ground has to be used mark out rectangular plots elongated at right- 
angles to the run of the valley. 

President. — Opened the discussion on this point. As no one wished 
to speak, he declared it adopted. 

Bruno. (2) — Shape of the plots. Be guided by the possibilities 
of the ground and other local conditions for marking out square or 
rectangular plots. 

He remarked that the Commission had not wished to make a pro- 
nouncement on the choice of the square or rectangular shape as it consi- 
dered that this might be left to the discretion of each person according to 
the local conditions. 

President, — Ascertained that all were agreed on this second point 
and declared it adopted. 

Bruno. (3) — Area of the plots. Give each plot a minimum area of 
25 sq. ni. and a. maximum of 100 sq. m. 

{Adopted). 
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(4) Ntmibef of plots — Repeat the same test at least 5 times and 
have at least 5 control plots. 

[Adopted). 

(3) — Distribution oj the plots — Distribute them as well as pos- 
sible according to the dimensions and lie of the ground 

Gregoire. — Was of opinion that it would be better to use the word 
uniformly '' instead of the phrase “ as well as possible 

Bruno. — Explained that the Commission had examined various 
possibilities for the distribution of plots ; first of all the Norwegian method 
which consists in placing one control plot, two plots, one control plot, two 

plots, then the method of distributing the same plots in a central part 

of the ground ; it had also considered the recommendation of certain sta 
tistics of indicating the plots by letters or numbers and distributing them 
at random. And finally the Commission considered that it is not always 
convenient to have a very large tmiform ground, which may be square, 
elongated, etc. and that it was best to leave it to each person to make the 
best distribution possible. 

Gr^goire. — Insisted on his proposal to use the word uniformly 
which seemed to him more precise. 

President, — Ascertained that there was no opposition to the modi- 
fication proposed by M. Gr:^goire. He therefore declared point 5 approved 
with the substitution of the word “ uniformly for the words as well 
as possible 'b 

Bruno. (6) — Paths between the plots — The plots should be contiguous, 
except for leaving a path, in a single ' direction, 50 cm. wide between 
every second plot to facilitate cultural operations and inspection. Seed- 
ing to cover uniformly the whole surface of the plot. For harvesting plants 
^ on a width of 30 cm. inside the boundaries of each plot are first of all 
removed. The experiments are therefore always separated from each other 
by a distance of one metre on three sides and by i m. 30 on the side of the 
path. 

[Adopted). 

(7) — Duration of the tests. — Continue the testing of the same 
, areas during 5 years on successive crops. 

[Adopted). 

(8) — Characteristics of the soil and climate. — Note them and 
publish them with the results : — Soil, locality — depth — analysis. Cli~ 
fimtCy temperature — humidity — rain — nebulosity. 

Eemmer]\£ANN. — Proposed to add to this point that these analyses 
, should be carried out in accordance with the method which would be de- 
termined ' by the International Commission for soil science. 

Cardoso. — Thought it would be w^ell to add as regards meteorologic- 
al observations, “ actinometric degree before nebulosity ”, which 
seemed to him a very important factor. 

Quintanieea. Was of opinion that the amount of rain and 'the 
miinber of wet days should be added. 

, 'pRATOEONGo. — Thought ’ .hat the duration of suiisHne should be de- 
' ■' tennined* 
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Gregoiub. — Explained that this was done at GemMoux by means 
of a very simple and easily handled instrument. 

Bsuno. — Considered that it was not desirable to go into details to 
avoid imposing obligations which could not be complied with evervw^here. 

Casldoso. — ■ Agreed with M. Bnuxo not to introduce measure factors 
which would complicate the results ; he thought, however, that it would be 
useful, as M. PiaATonoivoo said, to determine the duration of stmshine, but 
on condition that a ver^^ simple apparatus was used wliich would give the 
factors : — iritensit3r and duration ; and that verr' simple and easily handled 
apparatus could be purchased. 

von Feilitzex. — Thought that it vrould be snihcient to sa}' that the 
meteorological observations should be made in each State in accordance 
with the ofiiciai methods, and that the Commission would be going outside 
its business in giving details of a meteorological kind, which belonged to 
the province of other groups of persons. In the same wa^' regarding the 
proposal of Prof. hEmiEniviANN to adopt for the anatysis of the soil the 
method which would be prescribed by the international commission of pe- 
dology, they might also refer to specialists on the subject. Consequently 
he was of opinion that hy the word actinometry the}?’ could include 
ever3/i;limg without going into details. 

QuinTx\]soxea. — Was of opinion that it was not desirable to prescribe 
the method of the international Commission of pedolog}- , which might only 
suffice when much propaganda and several tests of the method itself had been 
made. Consequently he thought it best not to refer to the method of the 
Commission of pedolog}’’ but merely to give general instructions. 

President. — Proposed that in order to find a formula reconciling 
all these points of view-, point No S, should be sent back to the Sub-Commis- 
sion for supplementary examination. 

(This proposal was adopted). 

Bruno. — (9) — Pla-nts ttsed. Always use well tested seeds, indicate 
their quality, the density of sowing. State very precisely the variety 
and origin. 

(Adopted). 

(10) : — Remarks on growth. Note the essential facts of growth, 
their dates. Attacks of diseases or of parasites. Weeds. Treatments 
applied. Casualties or damge caused by meteorological factors or fortuitous. 

Gr^goire. — Thought it necessary to specify here the conditions 
under which the spreading of the fertilisers and the sowing of the seeds 
should be done. He added that there were mechanical means for this. 

Bruno. — Said that this had been overlooked by the Stih-Cominission. 
He remarked that it was difficult to determine conditions for the even 
spreading of the fertilisers and the even sowing of the: seeds ; and he did 
not know whether mechanical means existed. Nevertheless M. GRfiGoiRE 
might draw up a short proposal which the Sub-Commission would examine. 

President. — Ascertained that no one opposed this. M. GRiJGOiRE 
would therefore draw up Ms proposal wMch would be handed to the Sub- 
Commission. 

Point 10 was adopted. 

■ ■ 10 Agf, in. 
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Bri;NO« — (ii) :— Crop, TJie wliole crop of eacii plot slioiild be 
weigbed after diyiiig lir^der shelter when this is XDossible especialty Vvith 
the rise of small plots (25 sq. xn.). When large plots (100 sq.m.) are tised 
it becomes necessary to take a sample of each plot for drying under shelter, 
vfeigh it, and make the necessary’' examination of it. In this case the 
method adopted should be indicated. 

Caxboso. — Did not know whether these details should be gone into, 
but it \¥otild be tisefnl to specif 3^ the weather conditions during the dr3’ing. 

GnhGoiRE. — Thought that the most precise method was that of 
Wagner, rvhich consists in weighing the crop immediate^, taking a sam- 
pie of the crop, dr^dng it and determining on the j)roduct obtained the 
content in dry matter : in this way absolutely certain figures \Tere obtained, 
PsATonONGO (representing M. Menozzi). — Remarked that there v/ere 
two methods : — Wagner's and that of the Commission. Pie recognized 
that Wagner's method of weighing the w^hole crop wms the better but it 
w^as also more difficult. Consequent^ he would suggest not going into 
details, or else indicating both methods. 

CnfiGomE. — Was of opinion that Wagner's method, wffiich had the 
great advantage of sim]plif3ing the work, should be adopted. At harvest 
time agricultural labourers were at full strength on the farm and the work 
could be done quickly, wffiereas a considerable number of plots meant diffi- 
culty" in handling. 

hEmiEmUxiNN. — Considered that it was indispensable not only" to 
weigh the green crop but also alway^s to determine the dry matter. 

Bruno. — ' Proposed that in order to take into consideration the ob- 
servations Tvhich had been put forwraid |)oint ii be sent- back to the Sub- 
Commission for another indication aiming at the result in dry' matter ac- 
cording to the most appropriate method. 

(M. Bruno's proposal was adopted), 

Grkgoire. — Remarked that the ii points wdiich had been submitted 
to the Commission did not affect the question raised of experimental farms, 
wffiich in his opinion was very- i2np>ortant, even fundamental o,s experiiiients 
in detail could never give comT)lete results, for wffiich the experimental 
farm with a wdde area was indispensable. He consequently^ asked that the 
Comiiiissioii should come to a decision on the follow^ing proposal wffiicli lie 
had the honour of submitting to it : — 

'' The Commission considers that the most certain means to put in 
action for the integration of scientific data concerning chemical fertilisers 
is the creation for each agricultural region of experimental farms wdth a 
plan of action extending not only" over fertilisers, but also over w^ork 'k 
President. — Announced that this proposal vrould also be submitted 
to the Sub-Commission He then remarked that they^ had at present to 
discuss the question “ Plan of international organisation for comparative 
tests of chemical fertilisers '' and he asked whether the Commission wished 
to have a general discussion or to refer the question at once to the vSub- 
Cominission which would prepare the basis of the discussion. 

{It was decided to refer the question to the Sub-^Commission), 
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PRATOTOXGO. — Desired to call tlie attention of tlie Coinniission to 
2 points wMcli lie had not seen dealt vrith in the Snb-Commission's report., 
namely that of the analysis of the fertilisers 

Prhsidext. — ~ Said that this would come later, 

Pratoeokgo. — The other point concerned a rule in order to under- 
stand whether the experiment w^ere conclusive or not. He thought it 
would be useful to determine this by statistical means. This was a recom- 
mendation which he wdshed to make to the Commission. 

Cardoso. — Remarked that M. Bnuxo in his venr precise and clear 
statement of the previous day had spoken of the collaboration in these 
experiments of scientists of various branches of science, chemists, botanists, 
ph5' top atholo, gists, etc. and he asked whether it would not be w'ell for the 
Commission to express the wdsh that these experiments should be follow'ecl 
by scientists such as M. Bruno indicated. That would permit of an infi- 
nitel}; better control and the obtaining of results which could be discussed 
with greater exactness. As regards the standing of these scientists it was 
a matter for discussion ; he asked that in the first instance the principle 
should be admitted. 

Bruno. — Said that the Commission in its note had iroplicity accepted 
the principle of control by specialists, and he wundered if it was necessary 
to say so more precisehn ' He thought that collaboration was extremely 
desirable and everyone was agreed on this point, but he did not know- that 
it rvas necessarr’' to make a hard and fast rule vraich might be an obstacle, 
to certain experiments. In any case, the Sub-Commission might also 
examine this point. 

{It u'iis decided to refer his proposal also to the Sab-Commissiori^). 

Fourth rueeiing. 

iQth Debruaiy iga 6 (afternoon). 

Presidency of Prof. Jeuinee:, 

The meeting coiniiienced at 3.30 p. ni. 

President. — Announced that the Sub-Commission had accomplished 
its task and that it had changed its recommendations in some points, con- 
sequent on what had been said in the morning meeting. 

BRurNO. — Read the new .text, 

Hos. I to 6 remain without any alteration. 

1. Soil. — Choose a soil as uniform as possible, and test it by a suffi- 
cient number of borings, arable layer cm. subsoil ..... cm. Avoid 

ground with a steep slope, especially in not very permeable soil. If slop- 
ing ground has to be used mark out rectangular plots elongated at right- 
angles to the run of the valle^x' 

2. Slope of the plots. — Be guided by^ the possibilities of the ground and 
other local conditions for marking out square or rectangular plots. 
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3. Are£ of ike plots, — Give each plot a minimum, area of 25 sq. ul and 
a maxiinttm of 1,00 sq, m. 

' 4. Number 0/ plots, — Repeat the same test at least 5 times, and have 
at least 3 control plots. 

5. Disirihiiiion of the plots. — Distribute them uniformly according 
to the dimensions and lie of the ground. 

6. Paths between the plots. — The plots should be contiguous, except for 
leaving a path, in a single direction, 50 cm. wide betw^een every second plot 
to facilitate cultural operations and inspection. Seeding to cover uniformly 
the whole surface of the plot. For harvesting plants on a width of 50 cm. 
inside the boundaries of each plot are first of all removed. The experiments 
are therefore always separated from each other by a distance of one metre 
on three sides and by im. 50 on the side of the path. 

After No. 6 has been added a No 6 (a) worded as follow^s : — 

6. a). Distribution of the fertilisers. — The fertilisers should be ap- 
plied accurately and regularly, special attention being given to the 
application of farmyard manure. Each fertiliser should be applied at the 
most suitable time for good effect, in one or several applications, 

(Adopted). 

To No. 7 which was worded as follows : — 

Duration of the tests. Continue the testing of the same areas during 3 
years on successive crops, it was proposed to make a small modification. 

Instead of “ 5 years should be substituted at least 5 years 

(Adopted with this modification). 

No. 8 has been slightly modified : — 

8. a) Composition of the fertilisers. — ^ Alwa^^’S give precise indication 
of the fertilisers used : — nature, origin, fineness, complete chemical anal- 
sis, and 'eventually petrographic or microbiological characters. 

(Adopted). 

N"^® g, 10, have not been altered : — 

9. Plmifs used. — Always use well-tested seeds, indicate their quality, 
the density of sowing. State very precisely the variety and origin. 

(Adopted). 

10. Remarks on growth. — Note the essential facts of growth, their 
dates, attacks of diseases or of parasites. Weeds. Treatment applied. 
Casualties or damage caused by meteorological factors or fortuitous. 

(Adopted). 

11. Crop. — It is recommended that the results should always be ex- 
pressed ill air-dried matter and in dry substance (constant weight at 100®). 

Greooire). — Remarked on No* ii that the3^ might be content with the 
■determination of the density, for the system recommended here was very 
lengthy and could only be recommended for laboratoy experiments. 

Bruno. — Said that this proposal was rather ideal and it had been 
made to define clearly what they wished to expect. 

GriIgoirR. — Insisted, saying that experiments had been made in 
•Belgium with both methods ; the results agreed very closely but the 'density 
' method was infinitely quicker. 

' Pratouongo. — Thought that it sufficed to strike out the words 
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'' constant weigM at loo® '' and leave the chemists to arrange as tlie3^ 
thonglit best. 

{Adopted with tins eUmmaiion), 

II (a). Experimental error. — The experiment will be considered as 
demonstrative when the diSerences of the averages results obtained axe 
less than double the probable error. 

GR:^GomE. — Asked that it should be clearly dehned how the probable 
error -was to be calculated. It might be defined with the second power, 
or else with the first power and for his part he was convinced that the de- 
finition could be done in either case with equal certainty. But when the 
second power w^as taken large difierences greatly influenced the value cal- 
culated. 

pRATonoKGo. — Thought that they were two identical values and that 
moreover, such details ought not to be gone into. 

QuiNTANmUA. — Agreed with M. Pratouongo. 

Gregoire. — Insisted that the difierences w^ere greater if the calcula 
tion w^as made with the second powrer. He thought that the calculation 
with the first power was more exact and more convenient. 

President. — More convenient, yes ; but not more exact. 

Gregoire. — Bid not think, moreover, that it w’as a case of a neg- 
ligible detail. As a basis was taken, it w^as expedient to settle how the 
basis ought to be calculated. 

Cardoso. — Wondered whether the experimeiits w'ere sufficient for 
this calculation. It was necessary to use a formula ; that formula depend- 
ed on theoretical ideas implying a fairty large number of obser\^ations» 
Bid that number exist ? He did not think so. 

Gregoire. — Assured him that many results had already been ob- 
tained so that he thought that after 5 tests the formula could be used. 

Bruno. — Thought that it w’as not necessary to be too particular 
about being precise. 

Gregoire. — For Ms part found that it was necessary to state the 
starting point precisely in order to reach a conclusion. He insisted in Ms 
proposal that it should be stated that the probable error must be calculated 
with the first pow.^er. 

President.' — Put the Commission's proposal to the vote and it 
was approved. 

II (b). Experimental Farms. — The Commission considers it advisable 
to establish an experimental farm in each natural region, subject to the 
direct control of laboratories of the various departments cooperating in 
the improvement of agriculture. 

W, — CONTROE OF ' the CHEMIGAE ' FERTIEISER TRADE. 

Bruno read the following decision of the Sub-Commission : — 

The Commission considers, it impossible,' in. a abort time, to reach an 
international agreement for , unifying ' the methods , of fertiliser analysis. 

It thinks it' possible to recommend, for international transactions, 
unification of the, method of expressing' results of analyses namely - 
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for nitrogenous fertilisers, expression in nitrogen, E" and not IOT;3 
per 100 kilogrammes, the form of the nitrogen to be indicated. 

for phosphatic fertilisers, exx^ression in P.Og and not in tricalcic 
phosphate, with indication of solubility in special reagents. 

for X)otash, expression in KgO, and solubility in water, or in a 
reagent' of indicated composition. 

The figures given must be accompanied by an indication of the method 
of analysis used. 

CnfiGomn. — Considered that there is a term which should be extended 
to hiteriiational language, namely that of cyanamide and cyanamidic ni- 
trogen. 

Bruno. — Thought that M. Gregoire s proposal deserved to be thor- 
oughly examined because, perhaps, the term “ dicyanamidic ” ought to 
be included. 

pRATOEONGO. — Said that a single group ought to be formed of cyan- 
amidic and dicyanamidic nitrogen because it was organic nitrogen in 
each case. 

Bruno. — Feared that the Commission might be involved in a very 
lengthy discussion. C^mnamide was not onty sold in a natural state but 
also in other 'substances, and the Sub-Commission was unable to take into 
consideration terms on which it was not very well informed. Perhaps the 
question would make progress before the next Conference and then it might 
be possible to see the matter more clearly. 

The term winch M. Gregoire pro|)osed to indicate, included a certain 
number of things which have a certain relationship but which are not 
identical. The}^ could say, a,t present, '' nitrogen derived from C3mnamide 

Gregoire. — Thought that his ] 3 Toposal ought to be adopted in order 
to obtain a certain uniformity of language. He insisted that greater pre- 
cision of language must be reached and said that, in Belgium, many terms 
were obligatory for merchants in their invoices, by authority of a royal 
decree. 

Quintanieea. — Proposed to appoint a Sub-Commission for dealing 
with the question which was No. 4 of the programme of business, for he 
considered that it rvould not be eas3^ to arrive at concrete and jpositive 
conclusions by discussing it in a X)lenary conference. 

President. — Put this proposal to the vote. 

(Adopted). 

lie proposed that the Sub-Commission be composed of Messrs. Von 
Feieitzen, Gregoire, Bruno, TEmiERiMANN and Quintanieea. 
(Adopted). 

V. MiSCEEEANEOUS, QUESTIONS. 

President, — Announced that M. Tbmmermann had put before the 
Commission the following proposals on the Control of the chemical fertil- 
iser trade. ■ ■ 

The3’‘ wre as follows : — 

' ' (i) In the first place, it is necessary to determine by a definition 
what substances' should legally be called ** fertilisers In that definition 
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sliould be comprised all preparations wMcli are offered to the agriculturist, 
often indirectl}^ as fertilisers, for example, bacterial preparations, means 
of soil improvement, irritant substances (radioactive substances), etc, 

(2) The denomination of fertilisers should indicate clearlj^ their nat- 
ure, they sliouid not therefore bear fantastic names, such as Universal 
fertilisers, concentrated fertilisers. 

(3) The vendor should indicate precise^ the fertiliser’s content in 
substances affecting its value and guarantee the content Indicated. 

(4) Precise figures should be fixed for admissible deviations relatii^e 
to the guaranteed content (errors of analysis, margin.) 

(5) The method of taking samples should be regulated and also it 
should be determined whether, in case of dispute, the sample taken from 
the vendor or that taken from the bu^^er should be taken as evidence. 

(6) It should be determined what laboratories have the right of 
testing fertilisers : — 

Whether only (i) State institutions. 

Or also (2) Private laboratories. 

In any case, if there is a dispute the decisive analysis should onlj^' be 
made in an official laborator\a 

(7) It would be desirable to forbid the sale of fertilisers other than 
those approved by the State. 

(8) The methods of analysis according to which analyses of fertil- 
isers may be made should be determined. 

(9) It would be desirable that these same rules should apply to in- 
ternational trade. For example. Chili saltpetre iS' analysed in certain coun- 
tries by the direct method, in others hy the indirect method ; superphos- 
phate is analysed in some countries according to the P.Cb content soluble 
in water, in others according to the content soluble in alkaline citrate 
of ammonia, etc. 

As asked that his proposals might be distributed so 

that all members of the Commission could think them over, he asked the 
\^ice- President of the Institute ■whether — since these proposals could not 
be considered sufficiently ripe for deliberation — the procedure could be 
adopted of requesting the Institute that they might be placed on the pro- 
gramme of business in the next session. 

President. — The Sub-Commission which we have appointed will 
recommend the Commission to request the Institute to distribute these 
proposals among all members so that the}’' may be able to give their opi- 
nions in the future. 

Bruno. — We have here a basis for discussion formulated in wiitiiig 
by M. They are clear, distinct, precise proposals : some 

of them will certain!}’- not be accepted, and even M. UHaisiEmiANN is 
under no delusion in this respect : some of them rvill be accepted -with 
modification. But certainly, there is in them a basis for discussion. There- 
fore, in order that everyone may be able to think them over and give their 
opinions at the next session, these proposals should, be distributed. 

President. — I have here a , communication by M. von Feititzen. 
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von FBiniTZBN. Read in Englisli the communicatiori printed in 
Appendix II. 3. 

Tiie meeting ended at 6 p. m. 

The members of the Commission were convened to a meeting reserved 
for them next day at 10 a. m. 


Fifth meeting, 

Thursday February .1926 (morning). 

Presidency of Dr. jEniNBu. 

The meeting commenced at 10.30 a. m. 

H. E. Prof. DE Micheeis, President of the Institute m’as present at 
the meeting. 

President welcomed H. E. Be Micheeis who had come to the meeting. 

H. E. Be Micheeis, President of the International Institute of Agri- 
culture addressing the members said that, with Messrs. J eeinek and Bruno, 
he had examined the suggestions which had been made on the subject of 
the method of business to, be adopted for the next meetings of the Commis- 
sion. JVnd it had been decided — subject to the approval of the Permanent 
Committee of the Institute, an approval w^hich bethought he could at once 
say would be accorded — that the convocation of the Commission 'ivotild 
take place a short time before the date of the conference ; that the programme 
would be sent in advance to the Members of the Commission to make mo- 
difications in it which the}^ might suggest ; that the reporters,, at any rate 
for the principal questions, w-ould be appointed in advance, so that in 
the meeting of the Commission there would already be some members who 
would have thorough^ studied the subject under examination ; that these 
reports and the office reports would be typed and sent to the members of 
the Commission as quickly as possible and at least a w^’eek in advance. Pie 
concluded by saying that if any one had any proposals to make on the sub- 
ject of the work of the Commission the^^ might be examined at once. 

President of the Commission ascertained that no one wmiited to speak 
on that subject ; consequent^ the method of business explained by the 
President of the Institute was adopted. 

President of the Institute then spoke as follows : — 

I do not know whether you have an exact idea of the organisation 
given to your international scientific council. The Institute washed to 
fortify itself wfith the advice, direction, the scientific and teclniical guidance 
of an international body composed of scientists ’ and experts ; and ■ as it 
might have been difficult to deal at once with the constitution of a large 
organisation of this kind, it determined to proceed by stages and began by 
creating these, international scientific councils, each composed of authori- 
ties recognized by all countries as scientists whose opinion was worth 
'listening to. It' has thus created the 'Commission for chemical fertilisers,, 
to which ^rou all^ belong and which will be the nucleus of ; our Council ; 
again ■the Commission of Agricultural statistics, some of whose members 
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liave been appointed specially" for the agricnltiirai census of the world, 
which has already met here to examine the plan of w'ork for the census 
put before it by the Institute ; and the Institute will continue to appoint 
other Commissions which may deal with the examination of certain questions 
from di^erent angles, either separately or together. And as it is not alwmys 
easy to assemble Commissions and it is desirable that the questions should 
be thoroughly prepared in advance,, the Institute has also arranged to have 
the advice of experts by means of consultations. 

As regards the v/orking of the Commission, the Permanent Committee 
has selected a list of names, — a list which is not closed, for you yoursel- 
ves can propose other coEeagues who may also be added, — and the Com- 
missions have been immediately^ assembled. At present it is the Permanent 
Committee of the Institute, composed of representatives of 71 States, 
which will examine your wurk, your technical scientific advice, and 
wifi decide what further proceedings should be taken. Then if your pro- 
posals are adoiDted, the Institute will take the matter up, its bureau will 
collect the technical or legislative material and wall present properly 
drawm up questions to the General Assembly W'Mch meets every second 
year. As you see ive have here an organisation which has existed for 18 
years for aE branches of agriculture, has collected enormous material, has 
suitable services, has a permanent diplomatic international organisation, 
is in constant relations wdth the Government of each country and is in a 
position to bring immediately into the field of realization whatever scientists 
can' investigate and discover. 

This is the first time that the Institute has set in motion these technical 
scientific Commissions, and I hope that the work w^hich you have accom- 
plished wiE be fruitful in good results 'for the w’ork which the Institute has 
in hand. 

Pbbsibent. ■ — Thanked H. E. Db [^Iichebis for his speech and for 
the explaiiatioii wdiich he had given regarding the functions of the Com- 
mission, Pie then announced that the Sub-Commission had examined PTos. 2 
and 4 of the prograninie of business namely the questions concexniiig 
(^1) the plan of an international organisation for comparative tests of 
chemical fertilisers ; {h) control of the chemical fertilisers trade. 

With regard to the first question, the Sub-Commission recommended 
the following resolution : — 


'' The Commission expresses the wish that the ivork relating to 
researches on fertilisers should be continued by the ' International 
Institute of Agriculture by means of its agents ■ of the Commission 
which it has appointed with that object 'and which might conveniently 
be enlarged, and that the wmrks to be published on that question 
should be included in the International Revieiv of Agricultural 
Information' published b3r, the Institute "b 

As no one wished to speak, this resolution was adopted. 
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Regarding tlie question of control of tlie chemical fertiliser trade, the 
Sub-Commission recommends the following resolution : — • 

The Coiiimissioii considers it impossible, within a short time, 
to reach an international agreement for unifying the methods of 
fertiliser analysis. It thinks it possible to recommend for international 
transactions, iiniiication of the method of expressing the results of 
analyses, namety : — 

For nitrogenous fertilisers, expression in nitrogen, N, and not 
NHg per loo Idlogrammes indicating the form of the nitrogen. 

For pliosphatic fertilisers, expression in P.O- and not in tri- 
calcic phosphate, with indication of solubility in special reagents. 
For potash, expression in K.O, and solubility in a reagent of 
indicated composition. 

The figures given must be accompanied by an indication of the 
method of analysis used'b 

As no one wished to speak this resolution was adopted. 

Regarding No. 5 of the programme : — Miscellcmeom questions. 

President. — Amiotmced that the Sub-Commission had considered 
for the future the two following questions : — 

(i) <c The discussion of M. TeivOIERmann’s proposal regarding con- 
trol of chemical fertilisers and his ’ proposal regarding the plan of exper- 
iment should be postponed to a later session. 

With this object all official documents relating to methods of ana- 
lysis and rules in force in diiferent countries should be centralised at 
the International Institute of Agriculture/). 

Bruno. — * Explained that the Sub-Commission had recommended 
the centralising of all official documents at the Institute, because it was not 
enough to have the methods of anah/sis and the laws and decrees relating 
to them, as there were also circulars and the modifications which resulted 
from legal decisions. In France, for example, there was a circular giving 
details of application. Now it was useful from an International point of 
view for men of one countr^^ to be kept in touch with the current requiie- 
ments in other countries. 

President. — Ascertained 'that no one opposed this proposal, and 
declared it approved. 

{^) 

'' That the questions relating to various fertilisers or substan- 
ces capable of affecting growth be also postponed ”, 

Bruno, — Bid not know whether this question could form part of the 
programme of. the next meeting. In any case the Commission had not 
forgotten this matter, but considered it premature to deal with this question 
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on the spur of the moment, as time was reqtiired to collect papers and the 
proposals made on the subject and to sort out scientific proposals from those 
of pseudo-science. 

PnESiDEXT. — Ascertained that no one opposed this 2iid proposal 
and declared it adopted. 

A report would be made on all the resolutions adopted hj the Commis- 
sion, which would be presented for the approval of the Commission at the 
closing meeting, w^hich would be held on Saturdat” 13th at 10 a. in. 

The programme of business being then finished, he thanked once more 
the President of the Institute who had showm his great regard for science 
in creating this Commission of experts, w’hich would do its best to assist 
the w'ork of the Institute in the field of wbiM agriculture. 

PsESiBENT of the International Institute of Agriculture said that be 
would communicate the speech of the President of the Commission to 
the Permanent Committee of the Institute w'liich would be glad to know 
that the Commission had worked so carefully and successfull^c 

The meeting ended at 11,15 

Closing meeting, 

Saturday 13^^ February 1926. 

Presidency of the President of ike International Institute of xigriculture. 

The meeting commenced at 10.15 

President. — Declared open the closing meeting of the ist Confer- 
ence of the International Commission for Chemical Fertilisers. 

He announced that the Commission had presented a report in w-Mch 
was summed up its v;ork and the conclusions to which it had come by the 
aid of its tw-o Sub-Commissions. The report ended with the presentation of 
recomineridations and washes w'hich would now be submitted for final ap- 
proval. He called on M. Jeeinee;, President of the Commission to present 
the recoinriiendatioiis and wishes of the Commission. 

JEEINEK. — Said that M. Cardoso w^ould do so in his capacity of re- 
porter. 

President. — Asked M. Cardoso to read out the resolutions question 
by question. 

Cardoso. — Then, in his capacity of reporter, presented the text of 
the agreement to be linalty adopted hy the Conimision. He spoke as fol- 
lows : — 

As regards the ist question on the prograrnme^ 'Plan of internatio- 
nal organisation for comparative tests of chemical fertilisers ' the following 
resolution has been adopted : — 

The Commission expresses the wish that the work relating to 
researclies on fertilisers should be continued by the International 
Institute of Agriculture by means of the competent agents of the Com- 
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mission v/Hcli it has appointed with that object and which might 
conyeiiieiatty be enlarged. 

That the work to be published on that question should be included 
in the International Review of Agricultural Iiiforniation published by 
the Institute 'h 

PRESIDENT. — Declared that this resolution^ which moreover agreed 
with the ideas which he had the honour of expressing on the opening day 
of the work of the Commission, conformed to the piograinme of business 
and to the Ideas of the Institute and he could at once give an assurance that 
it w^ould be approved by the Permanent Committee. 

He ascertained that no one wished to speak ; he declared that recom- 
mendation unanimously adopted. 

He asked M. Cardoso to read out the recommendations regard- 
ing the second question Standardisation of experiments on chemical 
fertilisers 

Prof. Cardoso, — Read out the foHowring roles : — 

InTERISTAXIONAE RLXES for SCIENtIFIC EXPERBIEKTS 
OK FERXIEISERS. 

(1) Soil, — Choose a soil as uniform as possible, and test it by a 
sufficient number of borings, arable la^-er down to ..... cm.' subsoil 

cm. Avoid ground with a steep slope, especially in not very 
permeable soil. If sloping ground has to be used mark out rect- 
angular plots elongated at rightangles to the run of the vaUey. 

(2) Shape of the plots. — Be guided by the possibilities of the 
ground and other local conditions for marking out square or rect- 
angular plots. 

(3) Area of the plots. ' — Give each plot a minimum area of 25 
sq. ni, and a maxiinuin of 100 sq. m. 

(4) Number of plots. — Repeat the same test at least 5 times 
and have at least 5 control plots. 

(5) Distribution of the plots. — Distribute them uniformly ac- 
cording to the dimensions and lie of the ground. 

(6) Paths between the plots. — The plots should be contiguous 
except for leaving a path^ in a single direction 50 cm. wide between 
every second plot to facilitate cultural operations and inspection.. 
Seeding to cover uniformly the whole surface of the plot. For the 
harvest, plants to a width of 50 cm inside the boundaries of each plot 
nre first of all removed. The experiments are therefore always se- 
parated from each other by a distance of i metre on 3 sides and by. 
'i.nn. 50 on the side of the path. 



mt . coMivnssiON :for study emit ^ertiuis^ss 


669 


( 6 a), Distribution of the fertilisers. —Th.^ fertilisers should 'be 
applied accurate^ and regnlarhp sjjecial attention being given to 
tile application of farm-vatd mantire. Eacli fertiliser slioiild be ap- 
plied at tiie most suitable time to have good effect, in one or several 
applications. 

(7) . Diifaiiofi of the tests. — Continue the testing of tlie same 
areas during at least 5 3’ears on successive crops. 

(8) Characteristics of the soil mid climate. — Xote them and pub- 
iisli tliem vith the results r — Soil, localit3p dej)tli, anaXsis (methods 
of the International Association of Soil Science, and for dry climates 
repeated deteriiiiiiations of the humidity of the soil). Climaie, temper- 
a.tiire, iiebulosit^y, rainfall : — qtialit>^ and ntiniber of days — snow — 
actinometiyo 

(8a). CoTyiposition of the fertilisers. — Alwa^^s give precise indica- 
tions of the fertilisers used : — nature, origin, fineness, complete chemical 
analysis and finally petrographic or micro-biological characters. 

(9) Plants used. — Alwa3’'stise well-tested seeds, indicate their qua- 
lity, the density of so vdng. State ver3^ precisely the variety and origin. 

(10) Remarks on growth. — Note the essential facts of grovrth, 
their dates, attacks of diseases or of parasites. Weeds. Treatment 
applied. Casualties or damage caused by meteorological factors or 
fortuitous. 

(11) Crop. — It is recommended that the results should always 
be expressed in air-dried matter and in dry substance. 

(iia). Experimental error. — The experiment will be considered 
as demonstrative when the differences of the average results obtained 
are less than double the probable error. 

(ii b). Experimental Farms. — The Commission considers it 
advisable to establish an experimental farm in each natural region 
subject to the direct control of lyaboratories of the different depart- 
ments cooperating in the improvement of agriculture. 

FB-ESidext. — • Ascertained that no one wished to speak. ' He therefore 
considered that aU these rules were unanimously adopted the Com- 
mission. 

He asked the reporter to read out the resolution relating to the third 
question '' Control of the chemical fertiliser trade ”, 

Cardoso. — Head out the following resoliition 

The Commission considers it impossible, in a short time, to reach, 
an international agreement for unifying the methods of fertiliser 
analysis. 



670 


IXTERNATIONAI, ASSOCIATIONS 


It tliinks it possible to recommend, for international transactions 
nnilicatioii of the method of expressing results of anai5"ses namety :~ 
for nitrogenotis fertilisers, exijression in nitrogen, N, and not 
Isli. per 100 kiiogiaiaines, indicating the form of the nitrogen ; 

for phosphatic fertilisers, expression in P^O- and not in tricah 
cic phosphate, nith indication of solubhiU^ in special reagents ; 

for potash, expression in and solubilit}-^ in water or in a 
reagent of inidicated compcsition. 

The ngures giTeii must he accompanied by an indication of the 
method, 01 analysis used. 


PimsiDEXT. — Bedared this receniinendation uiianiinotisly adopted. 
As regards proposals for the next meeting, he asked wliether there 
were aim other pro 2 tosals besides that of If. LsrainpuiAcm, which had al- 
read}’ been examined at “he preidons meetings. 

3xrxo. — Tlionght that it would be useful at once to cetermine some 
subjects and he had^ already come to^axi arrangexiient with most of the ^ in- 

of the next meeting. Ke wculd therefore indicate the questions rnth the 
names of the urcpcsed reporters. 


RUFOUT foe THU NEXT dEETIOrG. 

(i ; S^recial implements for the execution of cultural experiments. 
Reporter, Prof. Geegoire. 

i2j Dry climate and fertilisers. Reporter, Prof. QuimTAXjXnA. 

(3; C-hoice of soil for experiment, borings, examination and reac- 
tion of the sample. Reporter, Prof. Cheistensex. 

(4) ?re.sentation of the results of cultural experiinents. — Stand- 
srdizsition, notes, diagrams. Reporter, Prof, vox Feilitzex. 

(3) Practical appEcation of experiments. Reporter, Prof, hlu- 
N02ZI. 

(6) Experiments on the relative eficiencr' and net return of 
maiiiiiings. Reporter, Prof. hEJiimscmANX. 

(7) Critical study of legislation and s3’steins of control of the 
trade in chemicai fertilisers in use in various countries. Reporter, 
Prof, Jeuxek. 

(5) Critical studj^ of methods of anatysis of fertilisers, in use 
in various countries. Reporter, M. BruusO. 

President. — PTo one wishing to speak, this piogracime is consequently 
adopted. We have in it a good piece of work which supplements the veiy 
Interesting framework of the deliberations of the Commission ; the names 
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of tile reporters are a siii'e guarantee of the seriousness of the reports and of 
their importance. At the last meeting of the Commission I had the pleas- 
ure of telling roll that for the next conference of the ConimissioiL nre hope 
to send invitations sufficientho early for the piogramme to be issued in good 
time and, as far as possible,, to be correct. It vdli be subject to aniesdmeiits 
and suggestions by the Comriiission. The reporters will be appointed in 
advance for the essential questicns, as has already been done, and w'e 
hope hj sending shortly the reports of this first conference to ineinbeis 
who w'ere tmable to be present this session, among whom are some occupy- 
ing a very eminent position in the field of chemical and agTicultiiral science, 
to arouse in these gentlemen some ideas which have not yet been dealt 
with by the Coniiiiissioii and so to get further reports. 

There are lasting as you know, two proposals hy Id TmiiMEiaiAXK : 
one has already been included in the report considered ; the other relates 
to plans of experiments. 

He proposes that 

'' all official documents relating to methods of analysis and to 
rules in force in various countries should be ceiitralked at the Inter- 
national Institute of *Agiiculture 'b 

hTo one wishing to speak, the proposal is therefore adopted. 

M. JncBmii thanked the Pufsiduxt of the Institute and assured Mni 
that the Coiiiinission w;ould use all its knowledge and zeal in helping the 
Institute in its task. 

II. OuixTAXiLiA made the following st^eech : — 

h'lr. PansiBUNT, Allow me on behalf of ail rrq^ colleagues to ofier our 
best thanks to 3^011 a.nd to the Permanent Commitee of the Institute for the 
honour which has been paid us in inviting us to Rome for this important 
conference. We have knowm the International Institute of Agriculture 
for a long time, a magnificent W'Ork of human solidarity and psrogiess, 
whose creation was due to the generous sentiments of H. M. the King of 
Itaty, an institute wffich has already tendered considerable and univer- 
sally appreciated services m all branches of agriculture from an internat- 
ional point of view. Its publications and manifest activities have bruited 
abroad to all the world the excellence of its organisation and the compet- 
ence of its staff, a staff recruited from all countries in the world. Scien- 
tific circles of every country have heard with verp' great pleasure and 
interest of the recent creation of the International Scientific Council of 
the International Institute of Agriculture, of wMch our Conimission is 
one of the organs. 

As you have rightly said, Mr. Pfesidfkt, the Institute ought, ame-ng 
other primary functions for the welfare of universal agriculture, to play 
the part of coordinator of scientific initiative and research in the agricul- 
tural world which would otherwise be disconnected and consequently de- 
prived of a good deal of their efficiency. ■ 

The International Institute of Agriculture, which is an organisation 
of States and has the right of initiative with governments by the terms of 
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its foundation charter, is in a unique position, through the agency of its 
Perttiatient Committee and its General Assemblies to effect the incorpora- 
tion ill laws and measures of an official character of the reeoiiuB.endatioiis 
and wishes which it requires from us experts on stated questions. Re- 
search is not enough unless it ends in practice. The International Scien- 
tific Council of the Institute is a typically elastic creation which can conti- 
nually expand by the formation of new commissions, and thus render in- 
estimable sendees even to governments and the entire human race, subject 
however to the condition that these Commissions are composed of the most 
qualified men of renowm,.. My colleagues and I, who are specialists, know 
quite well that all branches of agricultural economy and science are bound 
up together, that the agricultural problem has administrative, political and 
social sides, which only a State Institution can consider as a whole. We 
therefore wish a long and prosperous existence to this Institute, under youx 
vigorous and enlightened Presidency and under the management of a Per* 
manent Committee on which all States in the world are represented. We 
ah know, M. President, your indefatigable activity, the originality of your 
views and the very vigorous manner in which you defend the interests and 
the prerogatives of the great Institution of States, to the head of wliich 
you have been called by the unanimous confidence of your colleagues on 
the Permanent Committee. Thanking you and the Permanent Committee 
for barfing invited us others who ate present here, we wish M. President, 
the Permanent Committee and the whole Institute a prosperous and 
fruitful life for the welfare of agriculture all over the world. (Applause), 

The Presibent of the Institute replied as follows : — 

I think that the speech which has just been made has suggested to 
the President the programme of work which remains for him to accom 
pHsh. 

I am particularly happy to be able to be here at the end of this first 
experiment of the organisation which the Permanent Committee, on mj 
suggestion, has adopted for constituting the scientific Council of the In- 
ternational Institute of Agriculture, because it should be noted, and every- 
one will note, that the work accomplished by this Commission has been — 
the expression is not out of place — truly important. During their meetings 
competent men assembled here have found themselves all agreed, after 
having examined the matter which was submitted to them, in presenting 
resolutions which mark a stage in the study of the qiies'tion of chemical 
fertilisers by fixing the principal points for the establishnieiit of the neces- 
sary methods for future experiment. This is a very interesting and im- 
portant matter from an agricultural point of view because, perhaps in this 
field more than in other, it is necessary that the most economical methods 
of production should be pointed out to the producer, seeing that such 
demonstration has a. happy result for the consumer. 

The Commission has therefore fixed precise points for the experiments 
which wiE be begun in future, and this will throw considerable light on 
experiments which have been made up to the present time. 

, I therefore wish to, thank all members of the Commission and in par- 
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ticiilar its President M. Jbuinbk, the three Vice-Presidents Messer. Cimis- 
TiSNS'KN, Bruno and Bemmbrmann, who have given the Commission the 
support of their world renowned competence. I also thank the reporters 
who have drafted the resolutions voted, 

I think therefore that the commencement of the work of oiir 
Scientific Comicil is auspicious and as M. Quintanitua has just said, this ^ 
work will enable the Permanent Committee to expedite the appointment 
of other Commissions ; and the results that will be obtained from the 
work of these Commissions may throw a deserved radiance on the Scientific 
Council. We have here a permanent observation post ; the Institute is the 
permanent propagandist of all that is useful to agricultural production; 
henceforth we shall have here an organisation which will give greater 
authority to our efforts and to our work. I thank you again for having 
come to Rome and for having accepted our invitation, and I hope that on 
return to your countries you will remain attached to the Institute by the 
recollection of the agreeable work which you have done and for which we 
are grateful to you. 

I also hope that you will take back with you from this country, if 
not the luminous vision which we generally have here because of the sun 
and the fine weather, at least the impression of its living activity and of 
its desire of peace and quietness, and that you wall never forget that sur- 
rounded by the lawns of the Villa Borghese there is a palace where a group 
■of workers is ready to collaborate for technique and science in the field 
of ^ agriculture. (Applause), 

I amiouiice the termination of the 1st conference of the Cotnmissioit 
for the Study of Chemical Fertilisers. 

The meeting ended at 11.15 a. m. 


Visit to the iromo-EUECTRic and nitrogen fixing Works ax Terni, 

After this first conference, the '' Terni 'b a hydro-electric company, 
wa»s good enough through its Manager Delegate, Chief Engineer Bocciardo, 
to invite the experts and observers to visit the establishments situated at 
'*remi and at a pla.ce neat by. A number of persons taking part in the ex- 
cursion went to Terni on Sunday 14th Pebruary, where the 'engineers and 
chemists belonging to tlie Company were placed at ' their disposal to ac- 
company them, through the workshops and to explain their working. In 
the morning the hydro-electric station situated near Papigiio ■and then the 
kilns for the manufacture of carbide and the operations for the transforma- 
tion, of the latter into cyanamide, were visited. ' ■ 

After an excellent lunch given to the' visitors, they were accompanied 
ill motors to Borgo ISTera, Montoro where there is a very fine establishment' 
for the manufacture of 'synthetic 'ammonia, and these magnificent ■works' 
and the most up to date, high, tension machinery were greatly admired., 
The guests were shown over the works at 'Terni with the greatest ' courtesy 
,aiid rare' competence by Engineer'. Comm., AebiohierI' ably assisted by 
'. Engineers ''SiNiBAEBi , arid .Gemsia. , ' 

— Agr, ing, ■ ^ 
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Banquet. 

The International Iiistittite of Agriculture invited all members of the 
Commission to a banquet wMcli took place on the nth Tebriiaiqr 1926 
at 8.15 p. m, at the Excelsior Hotel. 

At this banquet the President of the International Institute of Agri- 
culture, M. Jeeinek: President of the ■ Commission and Dr. Bemrand on 
behalf of the audience who were present at the meetings of the Coinmissiorq 
made speeches. 

They warmly thanked the Institute for the invitation it had given 
them, and Dr. Bertrand especially gave an assurance that the whole sup- 
port of the chemical fertiliser industry was at the disposal of the Interna- 
tional Institute for the great work undertaken in the interests of worldwide 
agricultural progress. At this banquet w’^ere present : — H. E. Prof, Pe- 
OEiON, Minister of National Econom3^ ; the Delegates of the Pemiaiieiit 
Committee and several eminent Italian agricultural authorities. 


RaTIEICATION by the VIII GeNERAE AsSEMBEY of 1926 OF the 
Internationae Institute of Agricueture of the decisions 

TAKEN BY THE FIRST CONFERENCE OF THE InTERNATIONAE 

' ' . Commission on chemicae fertieisers. 

'' The General Assembly, 

having seen the Report by M. H. de Scavenius, Delegate of Den- 
mark, expresses its satisfaction with the measures taken with, the 
object of carr3diig out the decision of the General Assembfe^ of 1924 
concerning questions relating to the suppty of chemical fertilisers, 
recognizes the importance of the investigations indicated in tlie 
above-mentioned report and especiall}^ of the action taken for tini- 
fying research and experinient in the matter of fertilisers ; 

recommends the Permanent Committee to see that the energy 
of the Institute in this field may be directed towards the practical 
realization, as soon as possible, of the programme arranged 

APPENDIX I. 

Memorandum on the Internationae Organisation for the study 

OF CHEMICAE FERTIEISERS. 

Presented on the occasion of the visit of delegates of, the Association of 
■producers of Chili nitrate of soda to the International Institute of Agricoltiire 
by Dr. G. A. R. Borghesani,^ Head of the Agricultural Scientific Service of 
the International , Institute of Agriculture* 
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Ambassador Vil/i^KOAS' proposals for international co’^operation. 

His Excellency, Don E. Vii^i^EGAS, Ambassador of Cliile and Delegate to 
the International Institute of Agriculture, since tlie General Assembly of tlie 
Institute of 1920 drew attention to the importance of eiicouraging the use of 
chemical fertilisers in view of the intensification of agricultural production. 

Later, on the occasion of the 6th General Assembly in May 1922, H. B. 
Vn^EEGAS ill Ills Report on production and consumption of chemical fertilisers 
proposed co-operation for the benefit of the progress of agriculture and the 
fertiliser iiidiistr^r as foliow-s : — 

(( It is evident that the Institute cannot propose practical measures 
regulating the trade in fertilisers without firvSt studying the interests involved. 
The necessary basis for this is already given, namely the results obtained by 
the enquiry on fertilisers and the publication of a monograph on this question 
by the Institute. 

« Wlien presenting my resolution on the occasion of the last General As- 
sembly I spoke about the meeting held in Rotterdam in 1919, which was at- 
tended by all the principal combines interested in the production of nitro 
genous fertilisers such as Nitrate of Soda, Sulphate of Ammonia and otlier 
synthetic nitrogenous fertilisers. 

<•’ During that meeting the question was brought forward of the study of 
certain problems of this production, and a cotmuon action was suggested si- 
milar to the one, in view of which agreements had been come to with and witliin 
the combines of other chemical fertilisers such as Phosphates and Potash Salts. 

(( As a matter of fact, in sjiite of the conditions being different on certain 
points, Y\e are informed of a tendency of co-operative work between these 
combines. 

■■t The fii'st question to be considered for such action is that of takiog ' the 
initiative and I think that the Institute, which is and must always be outside 
all party interests, should be approached for this function. 

' ^ This quevstion could be brought up again a further stage, and it W'ouid 
serve the purpose if the Institute would have prepared for that occasion all the 
necessary papers, and having previously obtained the authorisation of tlie 
Governments concerned, could bring itself into touch with the organisations 
in quCvStioii 

Decision of the VI. General; Assembly of the International InstitiUs of Agriculture. 

The General Assembly approved the motion of H, B. Vii;i;e:gas and came 
to the followmig conclusion : — 

The General Assembly notes with satisfaction the work accomplished 
with regard to supplying information to the producers and consumers of che- 
mical fertilisers regarding the most convenient steps to be taken with a view 
to developing the use of chemical fertilisers and 

decides 

that the Permanent Committee after having commumcated. with and having 
obtained authorisation of the Governments should study the possibility of 
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keeping itself in toucli with the gfeat fertiliser combines as well as the consuming 
circles of agriculture, in order to advise the most efficacious and appropriate 
means and measures for facilitating and regulating the economical provision 
of chemical fertilisers in the joint interest of the 'producers as well as of the 
agriculture of all the world 'h 

The reasons put forward by the Chilean Delegate are so obvious and con- 
vincing that there is no need to go any further into this matter. 

The same point of view was also taken a few months ago at Paris on tlie 
occasion of a meeting of the “ Comptoir Fran9ais de T Azote which was at- 
tended by many representatives of the fertiliser industry of various countries. 

The usefulness and even necessity of joint action being undisputable, there 
only remains the question of the organisation thereof and it seems that the In- 
ternational Institute of Agriculture offers the best ground for such organisation, 
as it has amongst its objects the promotion of the progress of agricultural 
industries and is at the same time extraneous to all party interests. 

Need of an International Agricultural Research Organisation. 

The Institute has already promoted similar movements in other branches 
of Agricultural Science, such as the International Society of Soil Science and the 
International Seed Testing Association etc., and it is the Agricultural Science 
Bureau of the International Institute of Agriculture wliich is the acting organ 
of this movement. This service, considering the process of agricultural produc- 
tion as such, can have a marked and decided influence 011 the increase of tiie pro- 
duction of agricultural staple products in all countries which need it, especially 
’ Buropean ones, and can also render the production more profitable for 
countries, which have already an abundant production • as for instance the 
United vStates. 

In fact, if we consider the technical organisation of agriculture we find it 
much behind that of industry, trade and fiiiance. From this arises the first 
cause of the inferiority of agriculture in comparision with industry, commerce 
and finance, which have taken advantage of the progress in modem science. 
This progress is easentially due to the universal character of science to which all 
the world givevS its, share, wliilst for agricultural science every country, even 
every agronomist works on his own account, so that the experience gained by 
one does not serve anybody else, failing which the application of such experience 
0:11 a large scale is impossible. 

This deficiency of the agricultural industry, which is one of the reasons 
of its bad situation, is indeed felt especially in tlie more progressive countries, 
and remedies for this situation are being tried in different quarters. 

The International Institute of Agricultmre by means of its Agricultural 
Science Service has in part promoted this movement, of wliich it could be tlie 
coordinator. 

' ' In fact we see that around the Agricultural Science Bureau there have been 
formed the^ following associations : — 

' The International Society of Soil Science, which unites already ah' the 
experts of this science, so .important to agriculture, from Japan to the United 
States, from Finland to 'South Africa,, from Argentina to Polynesia ; 



mf. COMMISSION FOR STUDT OF CHBM* FKR 1 MI.ISBRS ' 677^ 

The International Seed Testng Association, which comprises more than 
400 seed testing stations all over the World ; 

The International Combine of Wheat Breeders ; 

The Iiitematioiial x\ssociation of Poultry Breeders ; 

The International Federation of Dairymen ; 

The International Commissions of Olive-growers ; 

The International Commission for Eliminating the Damages caused 
by industrial Smoke, and many others. 

Indeed, on the occasion of the last International Congress of Agriculture 
in W'arsaw there was not one branch of agriculture in which the necessity 
of intematioiial coordination was not felt, and with this coordination the 
Iiitemational Institute was entrusted. 

As can be .seen, the work proposed is immense and requires the co-operation 
of ail the scientists and agronomists of the world. 

An International Scientific Fertilisers Service. 

It is evident that the Agricultural Science Bureau cannot be substituted 
for work in evet}^ branch of agricultural science, but as we have previously 
seen, can be a very useful co-operator and can help to obtain good results. 

Its chief activity will always consist in collecting, classifying and distri- 
buting all useful information on agricultural questions. The difficulty of this 
work is to execute it thoroughly so as to have aH information complete and clear 
cut, and the only way to attain this is to develop ' the work branch by branch ' 
with the help and co-operation of all quarters concenied. 

. . This has been achieved in the cavSes of the International Society of Soil 
Science and the International Seed Testing Association. , Thus the Internatio- 
nal Institute of Agriculture publishes the first complete review on soil science, 
and beginning with next month also the first international periodical on seed 
testing. 

The same might be arranged for the fertiliser industry, namely the publi- 
cation of a quarterly Review containing original articles by experts' on all im- 
portant and actual questions of tliis indUvSti'y, and also complete abstracts of 
all publications concerning the production and consiimption of fertilisers. A 
third part of this Revierr might contain a statement of the fertiliser market as 
compared with that of agricultural products, there being evidently a strict 
relation between the prices of these two lines. of wares. TMs part will be an 
iiitemational development of tlie corresponding very interesthig information 
given for Germany by the German review '' Zeitschrift fiir Pfiaiizenemahrting 
tuid “Diingung Such publication, as a ]>art of the International Review of the 
Science and Practice of Agriculture, wonld be of the greatest ^ interest for the pro- 
ducers, as well as for traders and consmners' organisations of fertilisers, to whom 
a special reprint might be sent as is similarly done for tlxe members of the 
International Society of Soil Science. 

Connected with this there might be also a service of Information on the ba- ' 
sis of the Card system, of the Institute,' which at present 'has already collected 
more than 200,000 cards giving notice of ' all information on agniculture 
contained in the 300c, periodicals received' by^ the Institute. 
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Tlie Institute -would also organise special Studies and Research work, such 
as is already effected by the publication of the Monograph on prodiic-tion, and 
consttmption of fertilisers, which has served as a basis for international fertil- 
iser statistics, and which in the course of time naturally ought to and will be 
completed and improved. 

On thivS occasion one may also mention the proposal of an International 
plan for the organisation of comparative tests of fertilisers, which will be brought 
forward at the next General Assembly of the International Institute of Agri- 
culture. It is well known that 'agrictilturai field experiments have not yet, 
given the results expected, and the principal reason for this is the lack of a coin- 
iiioii plan and of standardisation of experimental methods. 

The best progress has been attained in the more higlily developed agricul- 
tural countries such as Denmark, Finland, Germany, etc., and it has been found 
that experiments in order to give useful re.sults must be executed on the largest 
scale possible, following the three fundamental principles : — 

(1) Uniform management and work all over the world with regard to 
agricultural experiments ; 

(2) Close participation and co-operation in the experimental work on 
the part of practical agriculture ; 

(3) Co-ordination by a special control organisation. 

Strict adherence to these three rules, even for individual countries only, 
is the secret of the success of milk recording in Denmark, which has quintupled 
tlie production of milli per head. 

As previousl}^ said, in order that such intelligence service may be useful, 
there must be a close co-operation of all interested and we tliink that the help 
of the Delegates of the Chilean Nitrate Producers' Association might be very 
useful indeed for obtaining not only printed but also direct information tlirougli 
their direct and wide experience. 


Summary. 

In coiicliision we think that the Agricultural Science Bureau of the Inter- 
national Institute of Agriculture \vitli tlie co-operation and help of all the com- 
petent fertiliser organisations can develop a useful international action 021 
the following lines : — 

(1) Publication of a Quavtcfly Rcvie'cv containing all t:he information 011 
fertiliser industn^ in the world ; 

(2) An Infofniation Service by means of the card .system ; 

(3) Preparation of special studies and researches ; 

(4) Organisation of meetings and conferences for the treatment of urgent 
questions ; 

(5) Co-operation of all the fertiliser, organisations of the world in the 
'Shape of an International Consulting Board or Committee connected with the 
Agricultural Science Bureau of the International Institute of Agriculture. 

^ There remains the question of means. 

'Evidently, the Institute can ofier its organisation, but to develop the 
work ^ efficiently^ a certain contribution on the part of the interested parties 
would be required. 
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To quote a figure without engagement, we think that a snm of about 100,000 
Lire a year for the beginning would be sufficient, increasing up to a maximum 
of 1, 000,000 Lire. 

At first, for the launcliiiig of the International Fertilisers Review and In- 
formation Service the first quoted sum would suffice ; another question however 
is the development of research work on a large basis and the preparatioii of 
the special studies, which would requite additional means. ^ 

Altogether, we think that the figures quoted for developing this preliminary 
programme, supported by all the fertiliser organisations, would not weigh 
upon them very heavily,- but can even be considered as small in comparison 
with the results obtained. This amount would only be partly used for staff 
and similar expenses at the Institute, the main part would be expended for the 
organisation of co-operative work all over the world. 


APPENDIX II. 

Communication presented at the coneerence by ProE. Dr. Lemmerm-^stn. 

It would certainly be very useful if a part at least of the thousands of 
researches on fertilisers were made in accordance with a single plan. 

A better general view of many very, important questions affecting the prac- 
tical rules for the use of fertilisers would be obtained in this way. The interest 
of these researches would be still further increased if the results collected were 
studied and coordinated in accordance with a single plan in a single centre. 

Such researches thus organised would evidently be of great utility for var- 
ious agriculturists as well as for agriculture as a whole and for the social economy 
of each country. 

AH quevStions relating to plant nutrition are in the highest degree questions 
affecting the feeding of the people. On the basis of these considerations I 
have tried in Germany since 1924 to make researches on fertilisers throughout 
Germany in accordance with a single uniform plan of experiments. 

Under ^ tliis plan should be rigourously determined : — 

(1) Wliat soils in the various regions of Germany react to a manuring 
with N, P.O.- X.3O, lime, what soils do not react ? 

(2) In what quantities should the fertilisers be applied ? 

(3) What maxima crops can be obtained f 

By coiitinuiiig in this way, we hope to establish an international plan of 
organisation for tests of fertilisers, and an agreement on the fertiliser problem 
would in my opinion be very desirable and should be placed in the programme 
of such an international plan of experiments, since the problems of fertilisers 
difiet very much one from another and each requires a special method of research. 

I think that out of the whole of the questions affecting manuring the fol- 
lowing might be discussed by an international organisation : — 

(I). Investigation 0/ the efficiency of different forms of nitrogenous'^ pho- 
sphath, potassic fertilisers : for example, effect of nitric Nitrogen, ammoniacal 
Nitrogen, Nitrogen of cyanamide of calcium, etc. ; effect of acid phosphates, 
basic phosphates; effect of salts of potash, salts with' high percentage, etc. 
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These questions are really important for agriculturists and for the matin- 
factiirers of fertilisers in all countries. (See IV). 

(II). Researches on the production of various fertilising elements, especially 
nitrogen. 

Nitrogen is the element wliich in most cases has most influence on fields. 

On the average , i kilo, of nitrogen gives the following extra yields : 

cereals grains potatoes sugar beet mangolds hay 

Kg. 19 20 100 133 266 40 

or 100 .K. of nitrogenous fertiliser give an excess of 2.5-4, 15-20, 20-25, 35-40, 
and 6 quintals respectively. 

Kven if the soil is left out of consideration these figures difier according 
to the dimate. More accurate estimates can he made when the results of ob- 
servations have been more accurately obtained. 

(III). To what e^rtenf can increased crops be obtained in various countries 
by means of the use of fertiliser s, taking the net return into account. 

Estimates have shown that the highest possible ' crops in the temperate 
zone are per hectare 

' About 100-200 quintals of organic matter 

40-48 » » cereals, grain -f straw. 

300-350 » » potatoes + haulms. 


It seems that the limiting factors, light, heat, do not permit of higher 
yields. The importance of this question is evident. 

(IV) . Another question of general importance is this : 

In what combination do fertilisers act best ? 

Bx|3erinients make it appear that the nitrogen, potash, and phosphoric 
acid of the fertilisers have often a totally diflerent action according as they are 
used in different conibiiiations, each with its different chemical and physical 
characters. 

I have found, for example, that the same quantities of fertilising elements 
gave the following crops according to tlieir combinations': — 

(pH of the field 5-6 according to manuring) - 


Potatoes BarJey Saijar t>eet 


Neutral manuring (Urea and dicalcic phosphate) . 207 
Add manuring (Sulphate of ammonia and super- 
phosphate) . / . 228 

Basic manuring (Saltpetre and Thomas slag)) . 152 


33*2 355 q, 

33-8 314 

304 392 


, (V). .Another question which requires a plan of research is tMs : Bow 
best to adapt the artificial fertilisers to the mamirial state of the soils, TMs 
.question means the fixing of the soil's ' requirements of fertilisers. 

The ao.lution of tMs' problem is the primary basis of ah rational manuring 
■aadri$ particularly' important, laboratory researches in pots are ' a ' valuable 
,hdp. ' 
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(VI). In tltese research plans the question of the reaction of the soil, the 
question of the state of soundness of the soil should not be neglected. 

It must be decided whether this question shoiikl be discussed on the pro- 
gramme, since it is still fat from being vSolved, and abso it is to form the subject 
of international discussions in April 1926 in the Netherlands (Groningen) and 
in 1927 ill America by competent specialists of the Association for soil research 
which is already in communication with the soil Bureau of the United States. 


Appendix III. 

Report by dr. B. S. Vomuea. Director of the Governivient T/Aboratory 
OF Agricueturae Chemistry in Fine and. 

Presented hy M. Jannes. 

About the middle of the century Justus von Bikbig having opened 

new channels by his experimental work and having demonstrated the great 
importance for agriculture of natural science especially chemistry, the first 
stations of expermental agriculture and control for agricultural produce were 
founded. 

When later the first chemical fertilisers appeared on the market all civilized 
countries recognized the necessity of having special chemical laboratories for 
testing these products. Finland also shew-ed a keen interest in the chemical 
investigation of the principal agricultural questions during the years 1850-1860. 
Some fifteen more 3^ears however elapsed before the aspirations of agricultural 
chemists and agriculturists in Finland were realized so as to establish the required 
results on a solid basis. The foundation in 1880 of the chemical laboratory for 
agriculture and comiiiei'ce at Helsinki (Helsingfors) may be cotivSidered as one 
of the practical results of these aspirations. This first laboratory of agricultural 
chemistry and control in Finland began to function at the beginning of the fol- 
lowing year. 

It onij^ required a short time for the ser\dces rendered by the Helsinki 
laboratory to agriculture to be recognized in agricultural circles and for other 
similar though, slightly vsmaller laboratories to be fomided in other parts of 
the country. During the years 1880 to. 1890 in all four other chemical labora- 
tories for agriculture' and commerce were established in the following tovms : — 
Turku (Abo) Vitpuri (Wiborg) Vaasa and 'Kuopio : at present only tlie first 
three still exist. A,s their denomination indicates, the Finnish control labora- 
tories investigate not only fertilisers and cattle foodv'^ but also other Muds ' of 
goods. In tile early years after the creation of these laboratories the number 
of samples of fertilisers and foodvS investigated only represented a fraction of the 
total number of analyses made. This was after all Very natural/ for FMand' 
then had not yet any law regulating the fertiliser and cattle food trades, and 
persons practising agriculture only rarely asked for the testing of goods 'which 
they bought. / Consequently it was, not' possible to prevent the circulation, in 
trade, of worthless and adulterated fertilisers and of .injurious or damaged 
cattle foods. 
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111 order to introduce better arrangement and greater security into the 
trade of these products a regulation of the trade in fertilisers and cattle foods 
was published in 1901, It is from the date of its publication that the official 
control of agricultural products effectively started in Finland, but this regula- 
tion was not sufficiently severe to put an end to commercial abuses ; it wUvS de- 
fective in various ways. Thus, for example, the vendor was not obliged to give 
'the purchaser a guarantee certificate regarding the content of the goods for such 
of its integral parts as constituted its value ; consequently the farmers only 
derived very* little benefit from this regulation and agricultural circles have 
never been satisfied with it. 

During the years of the war and especially during those which came im- 
mediately after them, agriculture expressed a desire for fresh legislative regu- 
lation of the fertiliser and cattle foods trade. 

Recognizing the justice of this 'desire, the Finnish Government in 1921 
charged a commission, under the presidency of Dr. JUHO Janistes, with the 
elaboration of a draft law on the fertiliser and cattle foods trade. The draft 
was finished in 1923 and submitted to the Reichstag in the course of the same 
3^ear. Having been passed by tlie Reichstag the law come into force on the 1 5^'^ 
June 1924. 

This law marks great progress in the control of agricultural products In 
Finland. One of the most important provisions of this law is that the vendor 
is always obliged to give the purchaser a guarantee regarding the coniponeiit 
parts of the goods which determine its value, when the quantity of goods sold 
in a single lot is not less than 100 kg. The regulation for the application of 
the law indicates the manner in which the integral parts which deteriiilne the 
value should be designated. We quote, for the sake of example, the folio whig 
prescriptions : — 

When selling Thomas slag, its content in phosphoric acid soluble in a 2 % 
solution of citric acid must be indicated. For bone meal the purchaser must be 
informed regarding the total quantity of phosphoric acid which it contains. The 
price of superphosphate is determined by the quantity of phosphoric acid soluble 
in water indicated in the guarantee certificate, and that of f::otassic salts by the 
quantity of potassium soluble in water. As regards fertilisers containing ni- 
trates and ammoniacai salts, their content in nitrogen niiist be indicated. 
When selling oil-cakes, the vendor must guarantee their content in fats, crude 
protein and ash. The guarantee certificates for bran and other milling or disiih 
lation refuse as well as those delivered for mixed foods, vslioiild indicate the (jiiaii- 
tity of non-nitrogenoiis extracts. The regulation also orders that the guarantee 
certificates shall not contain other data than those indicated in the regulation. 

If the purchaser of fertilisers or cattle foods desires a second analysis made 
of the goods which he lias bought, to verify the indications on the guarantee 
certificate, he should have a sample taken by two trustworthy and unexception- 
able persons within a period of 14 days after the consignment of the goods and 
send this .sample for analysis to the Government laboratory of agricultural 
Chemistry. The sample must be taken, in conformity with the orders in force, 
drawiii’.:: up a written statement in duplicate. 

' If the analysis made by the Govermnent laboratory of agricultural cliemis 
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tty vShoWvS a smaller coiitent than that which was gtaaranteed, the vendor is liable 
to pay coniperivSatioii, in case the difereiice between the ascertained content and 
that which had been guaranteed exceeds the limits fixed officially for discre- 
pancies of analysis (delivery allowance) . For the sake of example, we quote the 
following discrepancies of analysis : — for phosphoric acid soluble in a 2 % soln- 
tion of citric acid of Thomas slag a deficiency of 0.60 % is adiiiissibie ; for 
the phosphoric acid contained in other phosphatic fertilisers the difference may 
be 0.50 % ; for nitrogen of cyanamides 0.5c % ; and for other nitrogenoiis fer- 
tilisers 0.25 % . The content in crude protein and in fats of oil-cakes and mixed 
foods may only be from 2 to i % less than that which iras guaranteed. The 
guarantee certificate will indicate the price of the fertilisers proportionall}^ to 
the price per kg. of the integral parts which determine its value. 

Some of the more important prescriptions of the lav^ in question may also 
be mentioned. In the first place any one producing or importing fertilisers, 
cattle foods or other products used on farms, is required to declare it in writing 
to the central bureau of agriculture giving at least one month’s notlve before 
the said goods are placed on the market or before starting to produce them ; lie 
must declare on that occasion what the goods are, which he wishes to import 
or produce. 

Also the prescription is very important which authorizes the iMiiiistry of 
Agriculture to prohibit the production, importation and trade of fertilisers, 
cattle foods ad other products required by the farmer, which may be injurious 
or inefficient. Equally important is the prescription in virtue of which names of 
fertilisers and cattle foods must not in any way mislead the public. 

The administration of the law is confided to the central bureau for agricul- 
ture and tine Government laboratory of agricuiturai chemistry. This laboratory 
was founded simultaneously with the coming into forfce of the law which has 
Just been briefly reviewed. The Government Laborator3r of agricultural chem- 
istry at Helsinki is the principal control station for the whole of Finland. 
It originated in the first control laborator}’- of Finland mentioned above which 
also has become a Government institution. The old Laboratory was abolished 
in B^'ebniary 1924, to be immediately replaced by the Government laboratory 
of Agricultural chemistry, which began to function without delay. Immediately 
after this reorganisation of the principal control station, the laboratory was 
considerably enlarged and furnished with all modern apparatus and installations 
iiecessaiy for chemical analyses. 

From the begiiitmig the new laboratory was managed in such a way as to 
be able to make several thousands of analyses a year, for an increase in the niitn- 
ber of vsamples sent in for analysis had, to be expected with the regulation of the 
trade by the new law. This expectation has indeed been fully realized. In 
1925 the number of samples analysed exceeded 300CV, of which 81 1 were samples 
of fertilisers and 1464 samples of cattle foods. 

The Government laboratory of agricuiturai chemistry has appointed 
sworn experts for taking samples at the xnaritime ports and other places impor- 
tant for the fertiliser and cattle food trade in various parts of the country. At 
present these sworn experts number 12, and they are authorized to take samples 
of fertilisers and foods, in conformit}’^ with rules made for this purpose, at the 
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request of importers, manufacturers or vendors. Eacli general sample taken is- 
divided into three lots, one of which is sent to the Government laboratory of 
agricultural chemistry. 

The principal tenoiit of the present Finnish legislation regarding the clieni” 
ical control of agricultural products has been described above. It will be seen 
that the Fimiisli law is rather too liberal than too severe. The legislation still 
leaves something to be desired on some points and consequently the manage- 
ment of the Government laboratory of agricultural chemistry, the President of 
■which is Dr. J, Vatmari, Professor of agricultural chemistry at the University 
of Helsinki, has prepared a draft amendment aiming at the improvement of the 
present regulations. 

As this draft has not yet been approved by the competent authorities and 
as the final form which it will take has not yet been determined, only certain 
fundamental principles of the provisions which it contains can he mentioned. 

The draft begins by defining tlie legal designation of fertilisers and as 
cattle foods . It determines in detail the requirements which fertilisers and foods 
placed in the market must satisfy as regards quality. Then, it is proposed to 
make the taking of samples obligatory for parcels of fertilisers or cattle foods 
imported or produced, when they exceeds 1000 kg. According to the amend- 
ment firms which trade in fertilisers or cattlefoods must adopt a system of book- 
.keeping in conformity with instructions of the Bureau of agriculture.' In 
most cases the amendment differs but' little from the present regulation, which 
is due to the fact that the fundamental law is maintained without change. 

May I be permitted on this occasion to declare that it would he very de- 
sirable for the International Institute of Agriculture at Rome to investigate 
the urgent question of methods of analysis from an intemational of 

view. As far r-s is known, there is not o.t prcvSent any method of analysis 
iinivers:lly recognised that may be applied for international relations. In 
fact, the regulations for methods of analysis of fertilisers and foodstuffs 
applied for international relations which w^ere established by the Vth Inter- 
national Congress of applied cliemistiy in 1903 at Berlin, are already out of 
date. It is to be hoped that it will be possible to attain' also greater 
uniformity of principles in accordance with which the value of fertilisers and 
cattlefoods is detennined. This wish relates especially to the deterni'ination 
of prices of phospliatic fertilisers. 

APPENDIX IV. 

The Scandinavian Society of Agronomy 
by Professor C, A. H. von FeieiTzen, Stockholm, Sweden. 

The Scandinavian Society of Agronomy was founded in 1918 at vStocMiolni. 
Its object is to bring together all agricultural experts and those interested 
in agricultural research, and - to encourage agricultural research ,in, the four 
Scandinavian Countries : — Sweden, ^ Norway, Denmark and 'Finland. 

The Society has now^ 1230 members of whom- 422 represent Sweden, 253 '' 
Norway, 288 Denmark, and 267 Finland. 
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The Society publishes a monthly bnlletin called Nordisk Jordbruks- 
forskning, it includes eleven sections, namely : — 

(1) for researches on garden plants 

(2) seeds and seed tests 

(3) genetics 

(4) » plant pathology 

(5) )) agro-geology 

(6) ■» agricultural economy 

(7) » cattle breeding 

(8) » experiments on fertilisers and improvements 

(9) )) tillage and drainage 

(10) » forage crops and pastures 

(11) » experimental technique and mathematics applied to calcula- 

tions of experiments. 

Up to the present the Sociey has held 2 congresses, one in 1921 at Copen- 
hagen and the second in 1923 at Gottenburg, and this year the 3rd Congress 
is going to be held in Norway at Oslo. 

Section 8 for experiiiients on fertilisers should be very interesting to the 
international Coiimiissioii. The section has 78 members. Since tlie section was 
founded I have had the honour to be the President. A Commission for the 
standardisation of experiments on fertilisers was elected in 1920, on my 
proposal, with one member for each country (2 for Denmark). I was elected 
President of this Commission, and out of its members are present here from 
Benmark Dr. IIakaIvD Christensen and from Norway Professor Dbnde-Njaa. 
The two , others are organisers of agricultural societies, M. K. ICristensen 
in Jutland, Denmark, and Prof. A. PjndeiJv at Abo, Norway. 

The Coinmissioii has worked out standard plans for fertiliser experiments 
which wesC' accepted at the Copenhagen Congress (1921) and published 
in the report of ■ the Congress. In November last the Commission also 
elaborated plans for conducting exj3eriments on fertilisers and liming. This 
standardised plan is now adopted in Sweden, Denmark, Norway and Finland, 
and we have found it a great help for agriciiltutal research. I only wish to tell 
you that last year about 1400 fertiliser experiments were made in Sweden, and 
over 2000 similar experiments in Denmark. The aim of standardisation is to 
give the' greatest possibility of confidence in results. The work in the field 
is done hj the organisers and their assistants who measure the plots, examine 
the soil, the fertilisers and everytliing. All the notes collected relating to the 
site and soil and the weights of the crops arc made' by them. 

These tests dre made on a large scale and repeated at least 4 ot' 5 times. 
We have plans for the different' crops and the various types of .soils, as weH as 
for various fertilisers. The method used, is published 'with details in the Con- 
gress Report of the Society at Copenhagen, 1921 : it will be found on page 454. 

I can also tell you ' that section 1 1 of our Society, which is the section for 
technical experiment and applied mathematics, has elected a committee to pre- 
pare a mutual plan for 'making, expernnents on 'manuring and varieties, in the 
first place with oats. ’ ’ . , ■ ’ 
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The President of this committee is Professor Bondore<'i? of the Agricultural 
College of Copenhagen. 

We have quite recently arranged the details and we want to start this 
year with experiments on nitrates in different doses in 15 centres in Sweden and 
as many centres in Denmark, Norway and Finland. 

Tills is very interesting work and we have found already earlier 
experimeiitS'that the different varieties of oats have actually difierent capacities 
for absorbing and utilising the fertilisers which are given to them. 

If you are interested in details of the work of the standardisation coni" 
xnittee of the Scandinavian Society, I will give you them witli pleasure in a 
coniimuiication to the International Review of Agriculture of the International 
Institute of Agriculture in German. 

The name of the Society is in French “ T’ Association des agronomes scien- 
tifiques scaiidinaves and in German Verein zurFordemnglandw. Forschuiig 
in den Nordischeii Dandem 'h 

The official name of the Society is Nordiske JordbruksforskaresForening'' 
and its office is in Copenhagen, where its General Secretary Mr. Tejnding lives. 


General Notices, 

N, B. — Starting with the next number the proceedings of the Interna- 
tional Commission for the Study of Chemical Fertilisers will appear in three 
sections on the analogy of those of the International Society of Soil Science, 
of the International Seed Testing Association, of the International Association 
of Poultry Breeders etc. 

The ffist win consist of original articles and general inf onnation by acknow- 
ledged experts dealing with actual questions on fertilisers. 

The second will consist of notices and bibHograpIiy based on the originals 
dealing wdth important publications in every part of the world on fertilisers 
and their use. 

The third will deal with matters of general interest and will give informal 
tioii on the state of the markets and on the most important events in tiie 
sphere of International fertilisers. 
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Legislative and Adminisirative Measures. 

430. Tlie International Agreement for tlie establishineiit in Parts 
of an International Bureau of Epizootics, approved 25 January i 924 « — 
By a iav? passed in March, last, the President of tlie French Republic has been 
authorized to ratify and in case of need to give effect to the above agreement, 
signed 25 January 1924, by the following nations : Argentina, Belgium, Brazil, 
Bulgaria, Denmark, Bgypt, Spain, Finland France, Great Britain, Greece, 
Guatemala, Hungary, Italy, Luxemburg. Morocco, Mexico, Principality of 
Monaco, Holland, Peru, Poland, Portugal, Rimiaiiia, Siam, Sweden, Switzer- 
land, Czechoslovakia, Regency of Tunis 

431. Brazil: Regiilatton of the Forestry Service, — The decree on this 
subject, referring to the law of 28 December 1921, takes into account in the 
order given the purposes of: the forestry service, the administration of this 
service, inaccessible forests, forest nurseries, the model forest, forestry control, 
forest statistics, forest reseiwes, national parks and forest police. For each 
of these subjects there is a corresponding heading in the decree, and in tliis 
way there is a ruling for every detail connected with the forest resources of 
Brazil. {International Institute of Agriculture. Legislative Texts, 1925). 

432 . Spain : A Legislative Forestry Index. — Ing. Fkri^ije de Eas 
CxJEVAS lias published this ‘ Legislative Forestiy Index ' w^hicli contains all the 
official provisions and the judicial pronouncements made on forestry question, 
as also on special questions connected with these : river fisheries, water, min- 
ing, electrical, installations, forced expropriations, etc., all entered in order 
of date ill the chronological index. There is also an alphabetical index 
making possilile a quick reference to any part of the subject Bnqtiiries to 
trie Imprenta de la Viuda de M. Aguaron, Huexa. Price ten pesetas, 553 
pages quarto. 

433. BYance : Repression of Fraud in the Fertiliser Trade. — 
Regulations have been issued for the application of the laws of 4 February 
1888 and of 19 March 1925 relating to these frauds. The special features of 
this new legislation on the subject are as follows : {a) reinforcement of the meas- 
ures already contained in the law of 1888, relating to the obliga'tion for the 
seller to furnish the purchaser with all the information of value on the nature 
and on the place of origin of the fertiliser, the percentage and the origin of 
the active elements which it contains and the way in which these elements 
are combined ; ip) suppression of the sale of the fertilisers, with fixation of the 
price in relation to the results’ of analysis ; (c) express confirmation of the 
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right of intervention of the mtinicipal authorities for enquiry into and ascer- 
taiiinieiit of frauds. {Journal Officiel, 7-8 June 1926). 

434. France ; Morocco : Encouragement of Agriculture. — A decree 
of 20 March 1926 has fixed fqr the current year the rules under which a hO' 
nils of 50 francs is to be given for every hectare of land cleared and ploughed, 
as a preliniitiary measure, to the depth of at least 15 cm. The mitiimiim 
area to be cleared and, broken up has been fixed, at 5 hectarCvS. The total 
value of the bonus awarded to one and the same farmer in the course of the 
5^ear may not exceed 10,000 francs. 

Aiiotlier Vizitial decree of the same date, 20 March 1926, regulates the 
aAvardmg ot a bonus , not to exceed 4000 francs, to persons who can bring 
evidence to show that they have bought in 1926 one or more new agricultural 
tractors with apparatus for the mechanical cultivation of quite new land, ploughs 
to be excluded. The bonus is at the rate of one tenth of the customs value 
of the imported machinery. {Bulletin Officiel, No. 701, 1926). 

435. Morocco : Uniform Regulation of Sales and Beliverles of 
Cereals. — An enactment for tliis purpose has been prepared and issued 
by the Avssociatioii' of Moroccan Dealers and Exporters at Casablanca. It 
includes 57 articles, grouped imder three main headings relating respective!}^ 
to : the selling unit of the cereal (metric quhital) and the weight of the bags ; 
the deliveries, ascertaininent of the weight of the respective deliveries in bags 
of a iiiiifotni capacity : the ascertainment of -the quality of the goods and of 
the chaff, 'the guarantee of the specific .weight. {Feuille de Remei^mmenis de 
la Direction ganSmle de V Agriculture y d 74 ^ Commerce et de la ColonisaMon du Maroc, 
No. 7. Rabau, 1926)., ' 

436. Morocco : Regulation of Game Reserves. — Fixed by the (it- 
cree of t 8 February 1926 of the General Director of Agriculture, Trade and 
Colonisation. {Feuille de Renseignements de la Direction generate de r Agriculture, 
du Commerce et de la Colonisation, No. 7. Rabat, 1926). 

437. Great Britain : Protection of Trade in Ag.riceItorai Fro-* 
ducts. — The Ministry of Agriculture has given notice that arrangements 

' have been made for the inspection, on application, of apiaries where bees 
are raised for sale. Where no brood diseavses ate found to be present in an 
apiary, an official certificate to that efiect is given. For the present, it wi,li 
not be possible to include Acarine disease in the sclieiiie, and the certificates 
will relate solely to freedom from brood diseases, though they will not be is- 
sued for apiaries where Acarine dise.ase is seen to be presetit The frames con- 
taining the combs of the colonies that are passed on inspection will be stamped 
to that efect, thus affording protection ' to the purchaser, {The Journal of 
' the Ministry oy AfricuUure, Vol. XXXII, No. 12. London, 1926). 

438. Greece; Repression of Frauds in Flour. A decree law of 
last J aniiary has , fixed the , conditions to which flours imported from abroad 
into Greek territory must conform, with a view to maintaining their purity 
and their capacity for making wholesome bread. These provisions are 

, substituted for, those of the regulation of 25 March 1925,, on imported, floms. 
{A'nnales des Falsifications et^des'Fraudes, lAo. 2oy, Paris, 1926), 

' 439. O'uatefiiaia : Forestry Legislatloa. legislation has been appHed 
, to- questions of sylviculture hi this country also. ,Ail wooded areas .belonging 
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to tlie State or to the communes, and also to corporations and, to private 
persons, have been placed under government control. The various forestry 
areas have been divided for administrative reasons into : a) the bala region 
supplying the chide '' and including the departments of Paten and the south- 
ern district ; b) the mahogany region, which includes the territories stretching 
from the sea level to 1500 feet ; r) the cotton region, up to an altitude of 2000 
feet ; d) the coh'ee region, u|) to 5000 feet ; e) the pine region above 5000 feet, 
Bach region is then divided into sections according to the forest species and 
the h^^dtograpliic system. 

The law deals tinder separate heads with : the forest property of the State ; 
forest concessions ; felling of trees ; extraction of gums, resins, tanning materials, 
dyes, forest industries the Arbor day planting ; forest police and forest fires, 
(El Guafemalteco) , No. 86, 1925). 

440. Italy : Extension of Fruit-growing and Horticulture in the 
Ager Romanus. — By a decree of the Minister of National Bconomy 
bonuses are given to land owners, lease holders, tenants, etc., who, in the 
three years 1926-1927, 1927-1928, 1928-1929, have planted not less than one 
hectare of orchard specialised for industrial purposes or of vineyards for table 
grapes or of olive yards. The bonuses are fixed at the rate of 25 % of the ex- 
penditure actually incurred and in any case not more than Tire 6000 per 
hectare. Pdeld crops of vegetables are allowed in association with the orchard, 
■\dneyard or olive yard, provided the necessary precautions are taken against 
damage to the plantations. 

Premiums of 200 to 800 liras per hectare have also been arranged for 
planting of watered or dry farmed market gardens in the administrative area 
of the Commune of Rome, 

441. Italy : Assistance to the Anti-Malaria-Gampaign, — The Govern- 
ment has arranged to admit duty free the residues of the distillation of mine- 
ral oils, when intended for the destruction of the larvae of the malarial mos- 
qaito, {Gaz^eita Ufficiale, 1^0. 93, 1926). 

442. Portugal : Legislative Measures for the Prevention of Deve- 
lopment and Diffusion of Plant Diseases. — In virtue of these the 
Government agricultural and forestry centres, agricultural schools, agricul- 
tural stations, ' forestry departments, etc,, carr5r out measures of prophylaxis 
within a given area, and, after making careful examinations and taking samples, 
they report, from time to time, to the Laboratory of Plant Pathology of Veris- 
simo di Almeida or to the Laboratory of Forest 'Biology. These two establish 
iiients are empowered to issue provisions for the preventive and curative treat- 
ment of the (hsease as ascertained, and to carry out suitable experiments, as' 
may be necessary, either, on infected or infested estates or on an area at Ta- 
pada de Ajuda placed at the disposal of the Laboratory of Plant Pathology.' 
The cost of carrying out the iiiehsures officially ordered in the different cases 
must be met by the respective landowners. ' (Didrio do Goverm, First Series, 
No. 224, 1925). 

443. Portugal : Agricultural Exchanges. — All the Portuguese Go- 
vernment Services, established for the purpose of regulating trade in agricult- 
ural products ; and by products, have been centralised into a single depart- 
m'ent^of Agricultural Exchanges*. It consists of a Secretatiat, a Division 

i2 • — Agf. ing, . . ' ■ ' ! ' 
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of Commercial Services and a Division of Public Constmiptioii. Tlie Secreta- 
riat is in its turn divided into two parts : (a) administrative, ip) arbitration 
or appeal section. TMs the Commerciai Division contains two sub-sections : 
(i) information and propaganda, (2) commercial : which bust the division of 
Public CoBsuniptioii again has two parts : {a) provisicrdiig, (b) inspection of 
agricultural product^ 

The Department of Agricultural Exchanges is establishing : i . warehouses 
for storage and for movement of goods, equipped for the purpose with loading, 
unloading and weigliiiig apparatus ; 2. a depot for reception and classification 
of samples ; 3. collections of samples of foodstufis for the information of per- 
sons interested ; 4. retail depots : 5. other subsidiary installations considered 
necessary. {Didrio do Govcrno, First Series, No. 117, 1925). 

444. Switzerland : Measures relating to Wine. — ■ By a new ordi- 
nance of February last on the trade in foodstuffs, an explicit definition Ts-given 
of the meaning of w’ine, and it is forbidden to employ in the wine trade fancy 
denominations likely to mislead the public as to the origin of the i)roduct. 
Indications in regard to origin (town or village, region, farm or vineyard), 
method of wine making, year, degree of alcohol, must be in accordance with 
the true state of afiairs and exclude any possibility of confusion or error. It 
is forbidden to make use on the invoices, on stakes ox labels, of any generic 
terms, such as ' t^^pe % ' brand ' or * kind in refeience to an indication of 
origin. The proportion of sulphates and of sulphurous anhydride wMcli 
sliO'uld be contained in the wines placed on the market is fixed by this Order. 
The new order replaces that of 8 May 1924. 

Experiment Stations and Agricultural Instruction. 

445. Germany ; Farm Experiment Clubs among the farmers of small 
or medium sized holdings in Wurtemberg. These clubs date from 1925 
and were started at Herrenberg, Biberach and Fleilbrorin, 

111 order to have expert direction of these clubs provision was made for 
six of the most proficient of the ex-students of the winter schools of a.gri- 
culture to pass into the Provincial Experiment Sowings at Plolieiiheiiii, so 
as to take a 3^ear's apprenticeship in experimental work. Future provision 
will be made in the same way, six former pupils of the schools mentioned to be 
taken each time. The Experiment Clubs tiius formed are under the Local 
School of Agriculure and through that come under tlie Provincial Chamber of 
Agriculture which, makes financial provision for them. As well as the head 
'•farmer of the club, certain owners of agricultural land in the respective districts 
act as presidents. The expenses for each club annually aniount to 2500 
marks. 

The ^ object of the promoters of this scheme, which was to increase the 
number of field experiments seems to have been satisfactorily realized. (WEiSS. 
Entstehung, Organisation und Entwicklung des bauerlichen Versuchsriitgwesens 
in Wurttemberg) . (Mitt.der Deutschen Landwirtschafts-Gesellshaft, No. 14, 1926). 

446. Germany : Occasional Publications of the * Biologtsche Reich- 
sanstaith — • The State Institute of Biology (Biologisclie Reichsaiistalt) has 
placed on sale its publications from time to time on the control of plant di- 
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seases and pests. They are collected into t%vo sets : {a) control measures for 
field crops and forests ; {Z>) treatment of market gardens and vineyards. Bach 
set contains 40 pamphlets, with index : price 2 Rif. To be obtained from the 
Biologische Reiclisanstalt, (Postsheckkonto Berlin, No. 75 or from the Landes- 
amtalt fur Pflanzenhmi und Pflanzenschutz, Mnnicli, Bavaria, Tiebigstrasse, 25 
[PfaMische Blatter fur Pflanzenhau und Pflanzenschutz, Year IV, No. 3. Freis- 
ing, 1926). 

447. Germany : Academy of Bomestic Science. — Under the name of 
Central filr Hauswirtschaftswissenschaff, a new section of the Berlin Akademie 
fur soziale und peddgogische Frauemarheit has been formed. This is the first 
attempt in Germany to raise to academic status the subject of domestic 
science. 

The headquarters of the new Section is at the School of Agriculture (Berlin, 
No. 4, Invalidenstrasse 42). 

44S. United States : A National Arboretum of tlie Department of 
Agriculture. — The American Senate has approved the proposal provid- 
ing for the purchase of the Mount Hamilton area near the Anacostia River, 
where it is intended to make a Federal Arboretum, and the sum of 300,000 ' 
dollars lias been assigned for the purpose. (Science, VoL UXIII, No. 1638). 

449. Canada : Faculty of Forestry of Toronto University* — ■ This 
faculty is now fully established. A special building, set apart for it, contains 
all that is essential for instruction and for forestry research : museums, lib- 
rary, laboratories, etc. The inaugural ceremonies took place on 19 to 21 Jan- 
uary, and during the three days there were also held the annual meetings 
of the Canadian Society of Forest Engineers, the Canadian Forestry Associa- 
tion and the annual conference of the Ontario Foresters. (Journal of Forestry, 
Vol. 1 1 8, No. 3. Washington, 1926). 

450. United States : The Brooklyn Botanic Garden. N. Y. This 
institution is one of the leading scientific and educational institutions of New 
York. The Annual Report of the work of 1925 gives the figures of visiting 
classes from the public and private schools as over 58,000, while the atten- 
dance at the Botanic Garden classes was 30,000. Plant material has been 
supplied to over 2.200 teachers in the city schools, in quantity sufficient for 
the instruction of over 162,000 pupils. The Brooklyn Garden is in correspon- 
dence with no foreign gardens and a very considerable ' exchange of seeds 
has taken place. The plants raised from tliese seeds ate annually enriching 
the plantations and have made the collection at the Brooklyn Garden, one of^ 
the finest in respect of the number of varieties in the United States. 

Special attention is called in hhe report to the efiective work which the 
Botanic Garden is doing for wild fiower conservation, in co-opemtion with 
other organizations : to , the investigations , in plant breeding, plant diseases 
„aiid the vegetation of Bong Island. The Director also calls attention to the 
'disastrous effect on the trees of ’the garden and of all the city parks by the' 
soot and fumes produced by the brirmng of oil and soft coal. 

' The Garden is also tendering an increasingly large service to industrial 
and commercial concerns through its buxeaix of information* 

The Tibrary receives over 800 .periodicals from all parts of the world. 
(Science, VoL, TXIII, No. 1638. New York, 1926). 
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451, United States ; Missouri Botanical Garden- — From tlie 37111 
report lately issued by tbe Director of this Garden ' and referring to 1925, it 
appears tliat a new site for an e:s:tension has just been acquired of about 1300 
acres near Gray’s Summit, $3 miles from St. IrOuis. It will thus be possible 
to grow plants which could not thrive in the city, and more particularly the 
miagnihcent collection of orchids will benefit from the change. 

The report gives some account of the general activity of the Garden* 
both as 'regards the courses of instruction given and the experimental work. 
The investigations relate to plant breeding, and plant diseases, as well as phy- 
siology, cytology, chemistry and bacteriology. Special enquiries have been 
made into the subterranean algal flora, the smoke content of the atmosphere 
of St. Xrouis, etc. The report also emphasizes the steady growth of the her- 
bariun, and of the library both of which sections are in constant use, alikg 
by the stafi and students and also by visitors from all parts. {Missouri Botanical 
Garden Bulletin, Vol. XXV, No. i, St. Xonis. No. 1926). 

452. United States : The Commercial Museum Philadelphia. — This 
institution is devoted to the general extension of international commerce and 
the dissemination of information regarding the commercial products of the 
world. It is maintained by the City of Philadelpliia, the State of Pennsylvania 
and by private subscriptions from business firms in the United States. It is 
a centre of such infonnation and is in close touch with business houses all 

, over the world, and an aid in opening up new markets for all useful natural 
or m'aniifactuted products. Its organization dates back to 1894 and it is 
managed by a Board of Trustees. .The collection is rich in every kind of pro- 
duct froiii ah regions of the world and is of high educational value. In 1924 
it 'was visited by 34,907 pupils of the Pennsylvanian schools, and sixty-six 
illustrated lectures were delivered in these schools. The Musemii material 
is also used for educational exhibits and a rich library amounting in 1924 to 
48,353 volumes and 89,000 leaflets is available for readers. A special section 
of the institution known as the Foreign Trade Bureau is engaged as the name 
indicates in inteniational commercial relations. 

In 1924 the financial statement of the year showed that operations co- 
vered a sum of over 200,000 dollars. {Report of the Philadelphia Museums. 
'The Commercial Museum. Series i, 1924. Received at tire International Insti- 
tute of Agriculture in the current year) . 

453. United. States ; Department of Tropical Research of the New 
" York Zoological Society. — This Society had nine, years ago^ instituted 

a Tropical Research Department, which carried on from, the beginiiingniaiiy and 
valuable enquiries in particular on the biological side. It has been especially 
active in 7925 and in Science (Vol. XXIII, No. 1638.' Washington I, 1926) 
Prof. WmniAM Beeb, of the New York Zoological Park gives a Ml account 
of the work of this Department. 

454; Haiti : Demonstration Farms, ^ — The agricultural agents at. Ca- 
yes, 'St. Marc and' Gonaives recently held a conference in Port-au-Prince ' witli 
the chief 'agricultural expert to work 'out plans for the improvement of, the 
' several deniostration farms under their supervision. ' Several contracts for 
demonstration farms in the Jacmel district have been arranged, in the JerMie 
district at'Marfranc 'U farm school has been located, and in 'that district too 
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active work'iias been done in teaching farmers to harvest their coffee with less 
damage to the plants than hitherto. [Bulletin of the Pan-American Union, 
January 1926). 

455. Trinidad s Imperial GoEege of Tropical Agriculture. — Dr 
SCartin I/AKKs director of this College, has published a report on the work 
during the session 1924-25, the third academic year of its life. The report 
bears witness to a remarkably vigorous development. In the course of the 
year, the first students completing their tliree year degree course have gra- 
duated with success. In addition to the teaching work undertaken by the 
staff, research and investigation has gone on into the cultivation of ■ bananas, 
the sugar cane, cotton, tobacco and other plants. Studies in soil science, 
bio-clieniistr}^ and plant diseases have also been made. [Tropical Agriculture, 
Vol. Ill, No. 4. Trinidad, 1926). 

456. Hawaii: Agricuitural Experiment Station.- — This Federal sta- 
tion which has headquarters in Honolulu has divided its work into different 
sections, agriculture, horticulture, chemistry and propaganda. It distributes' 
improved and selected varieties of plants, and from the date of its foundation 
(1901) it has conducted numerous enquiries into the miost varied agricultural 
problems. The results of these researches have been and are being collected 
ill the Bulletins of the Station numbering about 200 issues. The Station is 
under the control of the Office of IKxperiment Stations of the U. S. Department 
of Agriculture.' At the present time the director is Prof. J. M. Wkstgatk. 
(Journal of the Pan-Pacific Research Institution, Vol. I, No. i. Honolulu, 
1926). 

. ' 457. Hawaii : Sugar Planters’ Experiment Station. — This is a 
private Institution which from a modest beginning, in 1895, has had a vigorous 
development and is now organized in six sections : i. Entomological Section 
which exercises control of insects injurious to the sugar cane, mainly by the 
introduction into the plantation of other insects which prey on the pests ; 2. Path- 
ological Section, which studies the diseases to which the sugar cane is liable 
and co-operates with the other branches in the control of these diseasess ; 
3. AgficitUural Section, the object of which is the diffusion of new varieties 
of and the stud}^ of methods of cultivation; 4. Forestry Section, which colla- 
borates with the Government forestry officials on questions of irrigation ; 
5. Technological Section, wliich collaborates with the chemical section' an the su- 
pervision of the plants which elaborate and transform the sugar cane ; 6. Che- 
mical Section, which conducts investigation of land wliich is to be devoted to 
sugar cane plantations. [Journal of the Pan-Pacific Research Institution, Vol. I, 
No.' 3. Honolulu, 1926). 

458. France : Temporary School of Sericulture at the Montpellier' 
National ' School of Agriculture. — This was 'formed' last' spring, par- 
ticularly with the idea of offering facilities for improvement in theory and techni- 
que to owners of sericultural 'establishments, directors of , seed .nurseries, and 
any other 'persons who devote themselves to the study of the silk worm. The 
courses naturally include lectures, practical work in the laboratory , and the 
silkworm rooms,, and excursions to the silk prodncing districts and to different 
establishments for the rearing of' the worm and the production of seed. [BuU 
letin de POffice de Renseignements agricoles. No. 7, 1926)., 
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459. France : Agricultural Problems treated by French Agricultu- 
ral Engineers. — The Association Ajnicale des Anciens EUves de rinsti- 
tuf National A gronomique also known as the '' Association des Ingmieurs 
Agfonontes which has been in existence for about 60 years and has a mem- 
bership of about 2000, has initiated a series of enquiries in the various fields 
of agricultural studies. The work is being divided between groups of members, 
according to special competence in the difierent subjects. 

The President of the Association, EjMmE Saiuuaei), has, selected for the 
purpose about 15 collaborators, and a brief report has been compiled by each 
of these on the progress made in the branch which formed the subject of their 
respective enquiries. The reports have since been published in one voliime, 
divided into four sections : I, Rural Bcononiy ; II. Agriculture ; III. Rural 
Engineering, Forestx}'', Horse-Breeding ; IV. Agricultural Industries. 

There are in all sixteen reports, concise but clear, some of which deal 
with questions deeply engaging the attention of agricultural technicians, such 
as the electrification of the country districts, mechanical traction of special sorts, 
seed testing and the employment of selected seeds, the manufacture of syii- 
thetic nitrogenous fertilisers, etc. ; all reports bearing well known names in 
the field of agricultural science : Preaud, jAGERScmnDT, De SEynes, 
BusSARD, HiEIER, etc. [Les problemes agricoles iraites par des Ingenienrs 
agronomes. No. i, pp. 128, in small octavo; Paris, 1926). 

460. France : Course of isistructioB in Cider-making at the Caen 
Fomologicai Station. — This was a ten days course taking place in June 
last and tlie objects were : {a) to impart theoretical and practical knowledge 
relating to the making and conservation of cider ; (b) to make known the most 
essential methods of combming the ingredients b}’ careful testing of the raw 
materials and of the manufactured products (proportions of the sugars, of the 
various acids, microscopic examinations, etc.). {Bulletin de r Office de Renseignc- 
ments agricoles, No. 8. Paris, 1926). 

461. France : Besse Biological Station, Piiy-cle-Ddme, — This sta- 
tion is affiliated to the Faculty of Science of the Clermont IJnivetsity, and 
lies at an altitude of 1050 metres in the volcanic region of Monte Dote, close 
to the district of the hakes of the Auvergne at the foot of the massif of Sancy 
in 'an area of forests and pasture land. It is thus especial^ well placed for 
studies of the classification, the distribution, and the biology of the plant 
and animal life of the lakes, the peat bogs and the mountains, as also for 
scientific work applied to 200 technical or vS^dvicultiiral questions. 

The Station was opened to students this year and is to remain open from 
13 June to T October. A certain number of rooms are available, with some 
accomodation for married persons, and meals can also be obtained at moderate 
prices. For information apply to the Director of the Station or to his assistant 
M, Denis, botanical demonstrator, in the Science Faculty at Clermont (Revue 
Ginimle de Botanique, VoL XXXVIII, No. 447. Paris, 1926). 

' 462 . Great Britain t Official Seed Testing Station for England ' and 
Wales, — According to the Eighth Annual Report on the work of the 
Station during the period' August 1924 -July 1925, the number of samples 
received for testing was 21.894, showing an increase of^ooS as compared with 
the preceding period. There' was an increase of 100 per cent, in the number 
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of farmers wseiidiag samples for testing and an increase of 29 per cent, in tlie 
iitunber of seed firms making' use of the Station for the same purpose. An 
anal^^sis of the samples shows that they include 9,066 samples of cereals, 1,891 
of pulses, 4,148 of roots and vegetables, 4,283 of clovers, 2,334 grasses, and 
172 of miscellaneous seeds, including tree-seeds and linseed. The increase 
in the number of samples over the previous season is 30 per cent, in the case 
of clovers, iS per cent, in the case of grasses, 16 per cent, in the case of cerealSv 
and 13 per cent, in that of pulses. 

The report appears in No. 5 of the Journal of the National Institute of 
Agricultural Botany copies of which may be obtained from the Institute at 
Huntingdon Road, Cambridge, price is, or is, 2d post free. {The Jotwnal of 
ihe Ministry of Agriculture, Vol. XXXIII, No. 2, Tondon, 1926). 

463. Great Britain ; Research Laboratory for Fruit and Vegetable 
Preservation, London* — The Secretary of the British Department of Scien- 
tific and Industrial Research announces that the Department has recently 
organized a small research Laboratory at Diidle}^ House, Kndell Street, in the 
vicinity of Co vent Garden fruit and vegetable market. The laboratory will 
work in close connection with the Low Temperature Research Station, Cam- 
bridge, which is the head quarters of the fruit and vegetables section of the 
Department’s organisation for food investigation. The object of the laboratory 
at Covent Garden is to bring the Station into closer contact with the trade in 
fruit and vegetables, and with the practical aspects of the problems of their 
transport and storage. {Science, Vol. LXIII, No. 1633, 1926). 

464. Great Britain r Young Farmers’ Clubs. — Interest in the Young 
Farmers’ Club Movement is growing rapidi}^. Already forty-one counties 
have taken up the scheme and clubs to the number of fort^^-five have been suc- 
cessfully formed in twenty counties, with a membership to date of 1312. Ne- 
gotiations are in progress in 124 centres to start new clubs. The County of 
Bast Sussex has published the first number of the '' Boys’ and Girls’ Poultr3’^ 
Club Journal” for its 370 members. In Scotland, Young B'armers’ Clubs 
have been formed in Caithness, Orknej^ Sutherland and Ross and Cromarty 
with a membership of 85 members. Ail these clubs deal in a practical, Tn- 
teresthig, commercial and up to date way with the foEowing subjects : Beef 
and dairy calves, pigs, poultr39 bees, rabbits (wool, fur and flesh), field crops, 
experiments with artificial manures, horticulture, intensive market gardeniag, 
simple cost accounting and management, public speaking and debating. 

These clubs are j)roviiig to be assets of great value in both urban and rural 
life, {llie Journal of the Ministry of Jlgricultiire, Vol. XXXIII, No. i. Lo2idon,_ 
1926). 

465 Great Britain : Publication of the Results of the Work of ' ths 
Agricultural Research Institutes. — With furtlier reference to thie 
subject to which attention was drawm in the last number of this Review 
{Ourrent Notices, No. 254), it may be added that 'the fourth of the monographs 
'published by the Ministry of Agriculture has appeared, entitled “ Wheat 
Breeding Investigations at , the Plant Breeding Institute, Cambridge The 
publication (114 pages and 30 illustrations) is the work of Professor Sir R. H. 
BmFEN and of' F. , L. EnguKdow. Among the topics dealt with are the follow- 
ing : Mendelian heredity ; linkage chromosomes ; forms used for crossing ; ge- 
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netal methods of breeding and the propagation of hybrids ; the yield problem ; 
straw ; lodging ; rusts and tlie breeding of disease resisting forms ; the work 
of the Home-Grown Wlieat Committee ; effect of soil ' on quality ; effect of 
manuring ; tests for ^ strength ^ ; the introduction of the Yeoman Wheats (The 
Journal of the Minislry of AgncuUttre, VoL XXXIII^ No. i l^ondon, 1926). 

466. Great Britain ; Electro-Culture Investigations* — The Electro- 
culture Committee has presented to the Ministry of Agriculture its Eighth 
Interim.' Report, dealing with its "work during 1925. Previous' reports on the 
work which the Committee has carried out since igi8 showed that under field 
experimental conditions an increased yield of 20 per cent, on the average 
might be expected when certain spring crops were subjected to high tension 
discharge (10,000 to 20,000 volts), and that under both field and pot experiments 
electrification has accelerated reproductive growth much more markedly than 
vegetative growth, [The Journal of the Ministry of Agriculture, Vol. XXXIII, 
No. 2. Tondon, 1926). 

467. Great Britain ; Scholarships given hy the Ministry of Agri- 
culture. — Seven research scholarships in agricultural and veterinary science 
tenable for three years are offered, worth £ 200 per annum, ■while extra allow- 
ances may be made for travelling and subsistence for periods abroad. In 
addition there are offered five tenable for two years, for the same amount as 
the former, intended for students who propose to take up posts as agricultural 
organisers, teachers, or lecturers in agriculture, etc. In addition grants for 
amounts not specified are offered in aid of scientific investigations bearing on 
agriculture to be carried out in England and Wales during the academic year 
commencing October i, 1926. (The Journal of the Ministry of AgricuUure^ 
Vol. XXXIII, No. 2. Eondon, 1926). 

468. India : Creation of an Imperial Forest Service CoHege at 
Behra Dun. — The buildings of the Forest Research Institute at Delira Dun 
are to be converted into a college for students wishing to enter the Indian 
Forest Service. Twelve such probationers will be admitted each year, and as 
the course will be a two 3’'ears practical course, the number of students in 
residence at one time in this Imperial Forest Service College will be twenty- 
four, ^ It is hoped that it will be possible to open the College hi November 
of this year. (The Indian Forester, Vol. Till, No. 4. Delira Dmi, IJ. P. 
India: 1926)- ' 

469. India s Reports on Work in Agricultural Science in the period 
1924-25. — The Government of India (Central Publication Branch) has pub- 
lished in one volume the Scientific Reports of the Agricultural Research Insti- 
tute at Pusa, covering the work done in agricultural botany, chemistry, bac- 
teriology, mj^cology, in phytopathology, entomology^ and' cultivation methods. 
There are also included the Reports of the Imperial Dairy P>peit, the Physiol- 
ogical Chemist, the Government Sugar-cane Expert, dealing mainly with quCvSt- 
ions of the breeding of varieties of cane, and the Report of the Secretary of the 
Sugar Bureau on agricultural, industrial, commercial and statistical avSpects 
of sugar cultivation. 

The whole is. prefaced by a general and administrative report by D. CXOF- 
STON and C. ' S- Henderson, director and deputy director of the Institute. 
(Scientific Reports., of the /Agricultural Research Institute, Pusa; including the 
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reports of tlie Imperial Dairy Expert, Physiological Chemist,, Government 
Sugar-cane Expert and Secretary, Sugar Bnrean, 1924-1925, pp. 163, 8vo ; 
with appendices. Calcntta, 1925). 

470. Australia ; Experimental farms in South Australia* — The 
Department o£ Agriculture of South Australia has published in No. 193 
Bulietin some records on the work done b}’- various experimental farms in its 
area* Mr. ARtTHTm J. EkrionSs Director of Agriculture, has drawn up the report 
on Turretfield Demonstration Farm which has been since July 1921 worked on 
purely commercial lines. The report which relates to the period i April 1924 
to 31 March 1925 is in the main confined to balance-sheet considerations and 
a close analysis of the cost of various farming operations. The farm consists 
approximately of 1,262 acres of arable land and 327 acres of rough hill grazing, 
whilst about 15 acres are occupied by buildings 3^ards, plantations, etc. 

Mr. D. J. Cook, Manager, is responsible for the report on the dairy herd 
of Ayrshire cattle belonging to the K3^bybolite Experimental Farm. These 
pedigree and graded cattle were purchased some time previously in Victoria, 
forming the nucleus of a herd intended to test the possibility of the district 
for dairying. The climatic conditions and the natural forage of the district - 
led to the choice of this hardy Scotch breed, and they are continuing to prove 
that tliey can stand very well the comparatively cold and w^et winter conditions 
of Kyb3’'bolite. 

Another reports has also been drawm up by Mr. Cook on the crops obtained 
oil the same farm which covers an area of about 100 acres in the Flundred of 
Binnum, 

Mr. W. J. Spafford, Chief Agricultural Instructor and Mr. S. C. Bm- 
niNGHVRSX, Manager, have drawn up a report of the Eyre Peninsula Experi- 
mental Farm chiefiy dealing with the crops obtained in 1924. Tins farm con- 
sists of 3041 acres including 1200 of arable land. .The greater part of the 
farm will also be capable of convertion into arable land after removal of the 
natural growth. 

The Booborowie Experimental Farm covers 1484 acres and is vsituated 
120 miles north of Adelaide at an altitude of 1200-2000 feet. In lies in the 
centre of a very good district which contains' land : (i) suitable for cereal grow- 
ing, (2) for clover without irrigation (and lastly, 3} some first class natural 
grazing land. The report on this farm is made by the Manager, Mr. E. A, Brisi^OW^ 

This Departmental Record also includes a report by Mr. D, ShVIh, Mana- 
ger 'of the Veitcli's Well Experimental Farm. This farm is^ situated in the 
Hundred of Allen, 158 miles from Adelaide and consists of about 3800 acres, 
the bu& of which is' sandy. (Department of Agriculture, of South Australia., 
Bulletin No. 193. Records of .some Departmental Work. Adelaide, 1925), 

471. India ; Calendar of the Forest 'Research Institute andColege, 
Dehra Bun. A new edition of this Calendar has just been issued 
containing a ' short account of the ’College and its history, regulations for the 
various courses for forest officers' with their respective syllabuses. Application 
may be made to the Manager; Government of India, Central Publication Branch, 
Calcutta, Price, Rupees 5, annas 6. 

472. ' Australia s The. Waite Agricultural Research Institute^ South 
Australia. ~ 'This' Institute has '"been founded, by the University of 
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Adelaide for tlie purpose of carrying out agricultural experiiiietits and enquiries. 
Its establisliiiieiit was made possible by a bequest of £ 100^000, wMcli tlie 
late Peter Waite, a large slieepowiier, left for the purpose to the UiiiveTsit}^ 
The vSoutii Aiistraliati Govetiimeut has supplemented this etidownient by a 
annual grant of 5,000 pounds sterling. The Institute is situated in Glen 
Osmond, 3 7:2 iniles from Adelaide on an area of 300 acres of fertile land. 
The research work will be carried on in respect of agricultural science in general 
and in particular' agricultural chemistry, phytopathology and platit breeding. 
(Cotaimmicatioii made to the International Institute of Agriculture by the 
Board of Management of the Waite Institute) . 

473. Italy ; The Turin Station of Agricultural Chemistry. — The 
*■' Notiziario Chimico-Iiidustriale ” wliich was first issued in Januat}^ of this 
year has a special column giving information on the Italian Chemical Bxperi- 
ineiit Stations. In No. 3, March 19.26, there is a notice of the Royal Station 
of Agricultural Chemistry at Turin, which is one of the most complete in 
Italy and is at present under the direction of Prof. PranciCSCO ScurTI. It is 
divided into five sections relating respectively to : {a) research work ; (&) analy- 
sis ; (c) adulteration ; {d) the agricultural industries ; {e) questions of agricultural 
science. 

The first or research section is engaged on the various questions relating 
to the' improved utilisation of agricultural land and is of a definitely experi- 
mental nature. At the present time some of the problems under consideration 
' form part of a vast programme agreed upon at a congress of the itgricultural 
Bxperimeiit Institutes, held in Rome on 3 February 1925. vSucli for example 
is the enquiry into soils with irregular rotation, which involves the systematic 
examination from the point of view of their acidity or alkalinity of all the 
soils of Italy, the Turin Station midertaking the enquiry into the soils of 
Piedmont, Tiguria and Northern Sardinia; the enqmr3dnto the com- 

position of soils for the compilation of the agro-geological map of Italy : the 
quiry on phosphatio fertilisers, etc. For these studies the vStation possesses 
the most modern equipment of scientific instruments and has in addition an 
excellent specialised iibrar}?-. 

The second section, dealing with analyses performs an important service 
for the public and every 5’'eat thousands of agricultural products and by-products 
are examined. With a view to securmg rapidity and precision, a special build- 
ing is available for this Section, in wliich each room is , organised for a given 
class of product, anabasis of pliosphatic fertilisers, electro-chemical analysis, etc. 

The third or adulterants section keeps special watch over the adulteration 
of the various agricultural products, and in view of the extension of vine grow- 
ing in Piedmont, carries on a continuous investigation of all the musts and. 
natural wines of the provinces of Turin and Novara. Two special departments 
ore respectively engaged on the oenological examinations and on examinations 
af fats and oils. 

Ill the fourth section, tliat of the agricultural industries, a study iias been 
made of the problems especially involved in the preservation of agricultural 
' .products, ■ the s.cientific utilization of the residues of the rural industries, the 
purifying ' of the different products, etc. The large ' experimental equipment 
of the Section makes it possible to carry on investigations on a, scale which is 



CUIiR 35 ::t NOTICES 609 


semi-iiidustriai. In addition to otlier mechanical appliances it possesses a 
refrigerating plant of improved type, of 10,000 freezing unit power, and a large 
desiccator on the Passhurg system. 

The fifth or agricultural science vsectioii has been recently established and 
lias the use of an experimental holdmg of about 8 hectares. At the present 
time, research is being conducted here as also at the E.03'"al Station of Agricul- 
tural Chemistry at Rome and at the Portici Tabor ator^^ of Agricultural Che- 
mistry, on the infiiieiice of light on the growth of cereals. (II Notisiario Chi- 
'mico-Indiisiriale, Year i, No. 3. Turin, 1926). 

474. Italy : Work of the Royal Experiment Station, Reggio Cala- 
bria, in coimection with the Mannfactiire of Essences and Derivatives 
of Citrus Fruits. — For several 3^ears measures have been taken to 
encourage the essence indnstry in Calabria and Sicil3% and to direct the culti- 
vation of those plants which together with citrus fruits are of importance to 
the perfume and other similar branches of md^lstr5^ The Reggio Calabria 
Station has also paid special attention to the analysis of citrus fruit essences, 
and this work is gradually developing. In fact the number of the analyses 
made during the season December- April were 1500 in 1920 ; 2000 in 1921 
2400 in 1922; 2700 in 1923 ; 2300 in 1924 besides other analyses of citrus Juices 
and citrates, etc. 

Parallel with these studies and researches into methods for production of 
essences, the Station has conducted others on the essences from the natural 
flora of the territory of Reggio (Calamintha nepeta^ Mentha puleghmi T., Mentha 
acquaiica T., Rosmarinus officinalis T., Origammi vulgare T., Artemisia arbore- 
scens T., Artemisia variahilis Ten., Inula graveolens Desf. Detailed accounts 
are given in the monographs xmbhshed by the Station. In 1921 the cultiva- 
tion of aromatic plants was initiated in the experiment field situated in the 
iimnediate vicinit}^ of Reggio. The various crops are as follows : a) plants 
adapted to the cHmatic and other conditions offered by the experimental 
fields and therefore making it possible to make deductions of economic value : 
rose, jessamine, tuberose, jonquil, hyacinth, etc. ; h) plants cultivated for the 
sole purpose of miiltiplication and distribution to suitable Stations; thyme, 
hyssop, balm, marjoram, mint, sage, etc. Recently the Station has obtained 
another experimental field at S. Stefano di ilspronionte at an altitude of 1000 
metres. In the current year the extraction by means of volatile solvents of 
the plant essences most prized for perfumes and most remunerative lias been 
undertaken : orange flo^vets, acacia, rose, hjmcinth, jonquil, etc. (BoUettino 
TJfficiale della Regia Stazione sperimentale per rindnstria delle essenze e dei deri- 
vati degli agrimii, Year I, No. 1-2. Reggio Calabria, 1926). 

475. Italy : Travelling Cinema for Agricnlttiral Instruction. 

111 consequence ' of the good results obtained from the courses of agricultural 
instruction given, with the help of cinematographic projections in numerous 
centres of Tatium and in the province of Grosseto, on the initiative of the 
Opera Nazionale dei Cofnbattenti, this institution will extend the same experi- 
ment to other regions of Italy beginning with Sardinia, The Opera Nazionale 
has had special motor lorries built, completely equipped for 'the projection of 
films in the open air, eadi fitted with' its own dynamo, for special use in localities 
where' the electric light is not yet mstalled. (From the Italian daily papers) . 



700 


CTORKKl' NOIMCKS 


476. Italy : Poultry Breeding Experiment Station^ — Tlie Poultry 

Observatory and Bee Keeping Station witli headquarters at Biaiio Marina 
(Iinperia) will now be known as the Poultry Breeding Experiment Station 
(*' Stazione sperimcntale d’avicoltum '*), At the present it possesses more than 
tliirty selected breeds of poultry, bred under conditions calculated to insure 
purity* [Giornale di AgricoUura della Domenicay No. 21, Piacenza, 

1925). 

477. Italy : Royal Experimental Station for the Food Preserving 
Industry Parma* — Tliis recently established station has a chemical and 
bacteriological laboratory for the discovery of frauds or defects in the elabora- 
tion of food stuffs and also an experimental laboratory in which investigations 
and enquiries will be carried out on an industrial basis. The work of the sta- 
tion vdU be to make generally known new products and new methods of pre- 
paration, to investigate new sources, of food supply, and to train the experts 
for tiie industry in question. [Uindusina italiana delle conserve alinicntan^ 
year i, No. 4. Parma, 1926), 

478. Norway : Soil Science Researches. — In this station such 
researches began in 1908 on the initiative of the Royal Society for the pro- 
gress of Norway '' (“ Kgh selskap for Nor ges Vel'*), wliicli consists of a soil 
vScience Committee of 3 members with a provisory working staff. This Com- 
mittee remained active till 1921, when its functions were assumed by the 
State, which transferred it as a government organ for soil science researches 

Statene Jordundersdhelse ”) to the Norwegian High School of Agriculture 
( Nor ges Landhruksho Iskole Investigations have principally been made 
to ascertain the condition of Norwegian lands and the preliminary results are 
published in special bulletins Jordbundsbeskrivelserne ”) that have actually 
reached their 23td iiiunber. On this subject it is intended to publish a ge- 
neral description of the 18 counties (“ fylker The descri|>tion of the lands 
in the county of Ostfold is nearly finished and the stud}^ of other counties 
has , been commenced. 

Researches are also being made on particular questions such as the acidity 
pf the soil in: various Norwegian regions, published in the Tidskrift for det 
norske landbrnk and the profile of the various lands. The first part of these 
atudiCvS on the profiles has been published in the “ 3 Nordisk Jorbrukeforskring 
No* 5 of 1925 and refers to tlie “ Ostfold '' region. 

The Director of the Statens Jordundersdkelse is Prof, I>r, K. O. Bjoe- 
i^iKKFS aided by an assistant and a permanent ofiicial who is also lecturer at 
the Norwegian Agrarian High School. In the year 1924-25 tlie director had 
besides 8 other collaborators. In 1925 a Norwegian Section of the Inteiiiatio- 
nal Society of Soil vScience was formed. It is composed of 90 members, witli 
Prof. B jORbiKKK as president and Prof. J . Eindkmai^n as secretary and treasurer. 
(Prof. K, 0, BjonniKKE. Beretning om Statens jordundersokelse for arene 1924 
og 1925. Meldmger fm Norges Landbntkshoiskole^ VoL 1-2. Oslo, 1926). 

479., Russia ; Introduction of new crops into the' Soviet Republic. 
— The Institute of apjpHed Botany having its seat at Leningrad, has organized 
a .series, of expeditions to tropical and subtropical countries ha.' order to import 
into' Russia seeds of .cereals and other plants that do not exist' ,in the Republic.' 
'■professor Vavicov^ director of the Department for Large scale Farming, v i 
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sited tlie Mediterranean archipelago, Abyssinia, Syria, and Palestine 

to make enquiries into their methods of cidtivation of barlejr, lias:, beans, etc, 
hast year the same Professor had imported into Russia about 7000 samples of 
seeds from Afghamstaii. Prof. Burasov is studying the cultivation of potatoes, 
tomatoes, maize, the sunflower, etc., in the Western Andes (South *lmerica). 
Prof. Voronov is making enquiries in Brazil in order to study the type of 
rubber plants that can withstand a hard climate. {Science, v. hXIII, No. 1637. 
Wasiiingtoii, 1926). 

AgncitUural and Scientific Associations and Institutions. 

480. Ail International Wine Bureau. — Signor S. B. Rossi, Italian 
Minister of Commerce, as earty as 1916 had formed the idea of calling an in- 
ternational conference of the witie exporting countries. The first conference 
however took place in Paris from 4 to 6 June 1923 and was attended by de- 
legates of Siiaiii, Greece, Italy and Portugal, and was followed by a second 
conference also at Paris, from 30 June to 5 July 1924 at which, in addition 
to the States above named, representatives attended from Austria, Chile, Hmi- 
gaiy, huxeniburg, Mexico, and Tunis. In the course of these two meetings a 
scheme for establishing an Office international du Vin was outlined. At the 
present time and in consequence of an international agreement dated 29tli 
November, 1924, a bill has been brought before the French Chamber of De- 
puties for the approval of this agreement, establishing the Bureau in question 
with headquarters at Paris. {Annales de Falsi fi^cations et des Frandes, year 19, 
No. 209. Paris, 1926). ' 

481. Brazil; Work of the Goinmissao do estudo e debella^ao da 
praga cafeeira in the State of S. Paulo. . — In consequence of the 
alarming spread during these last few years of the beetle Stephanoderes coffeae 
ill the coffee plantation of the State of S. Paulo there has been established by 
Daw No. ' 2020 dated 26th December, 1924, a Commission for the study of this 
pest and its control. This Commission is attached to the “ Secretaria da 
AgricuUura, Commercio a Obras Puhlicas'\ 

In accordance with the duties entrusted to it the Commission, under the 
presidency^ of Dr. Arthur Neiva, has promptly undertaken the scientific and 
practical study of all the questions relating to the life historj^ of the insect, 
commonly called in the coimtt}^ '' brocha do cafe'”, the inmiense losses caus- 
,ed by it, and the measures for its control. 

The work so far accomplished by the Commission is recorded in a series 
of fifteen leaflets, fully' illustrated, some of a teclmical character but the greater 
part drawn up with a view to propaganda, and diffusion, of information.' ' The 
control measures thus organized under the direction'' of the Comniissioniiave 
proved remarkably successful in dealing with the pest, which had threatened 
the most important agricultural , resource of the State of S. Paulo, 

482. GMna : Fisheries protection in Kiangsu. — In this province a 
Kiangsu Coast Volunteer ' Corps has been formed for the protection of the 
fisheries and coast navigation. The 'Corps has at itS' disposal two steamers and 
twenty armed; light vessels. The Corps has headquarters at iVoosung and 
,will undertake' experiments in regard to modern fishery methods. (The 
Lingnam- Agricultural Sermce, Vol. 3, No. i. Canton, 1925). 



702 


CTjRjmNqe noticejs 


453, France « Tlie Arcfiives of the Department of the Agricnltiiral 
Ser¥ices« — P. DBMARl^y, director of the agricnltural services of Tarii-et- 
Garonne, lias explained in the Bulletin de r Office de Renseignemenis Agricoles, 
(No. 7, 1926) the way these archives are put together, starting from the prin- 
ciple that the extension of the services in question in the diherent depail- 
inents of France makes necessary a systematic classification of the numerous 
documents relating to them. In this way uniformity and coiitiniiit}^ of policy 
will be made possible for the successive directors of the services, as they will 
have at their disposal the records as established by their predecessors over a. 
long period of time. The work of DnanrRTy is emhieiitly practical and deals 
with the formation of files, of inventories, of the practical classification of both 
files and lists, as also of the more bulky publications, catalogues, etc. 

454. The Sheep Union of North Africa. ■ — Full reports have been 
published by the administrative council of this society whose headquarters are 
at Paris on its activities in 1925. The reports show how the Association has 
taken very great pains to develo|) and modernize the methods of marketing in 
North Africa, and with tliis aim tivo separate societies have been formed : — 
“'The Shearing Society of North Africa” (SocieU Nord-Africaine de Tonte), 
which aims at promothig mechanical slieepshearing in North Africa, and at 
classification and proper packing of fieeces, and ‘ ' The North African Society 
for Public Sales ” {Societe Kord-Africaine de ve^ites publiques) formed for 
the purpose of introducing into North Africa the same system of sales by 
auction that have rendered such excellent service to the wool mai'kets of the 
world. 

The Sheep Union of North Africa has also organized special sectioiivS 
for Morocco, for Algeria, and for Tunisia, wiiich are supported by the 
experts and by the governments of the three respective countries. They have 
thorouglily studied the chief improvements which need to be introduced into 
sheepfarming in such countries and have drawn uj) a special programme to 
insure their gradual realization. Again they have investigated the question 
of the production of fine quality wool, which is indispensable to the industry 
of France and have therefore planned with their agents in Australia and the 
Cape for an early importation of Merinos. 

The report is accompanied by letters from the Minister of Coniiiietce, 
the Governor General of Algeria, and the Residents general in Tunisia and at 
Rabat, recognizing the need for and the general interest of the Society adi- 
vitie>s, {Union Ovine de V A frique dunord. Rapport du Conseil d\dmmimsifatioii 
1925, p. 16, large 8vo. Paris, 1926). 

485. Great Britain : Improvement of Agricultural Land. — The 
smn of £ 1,000,000 has been allocated by the Ministry of Agriciiltiiie for 
the purpose of aiding drainage schemes for the improvement of agricultural 
land. The financial facilities afforded under this programme are to be extend- 
'Cd^only to approved schemes submitted and carried out by statutorily consti- 
tuted Drainage. Authorities, and generally speaking, grants will be limited to 
'an amount not ' exceeding one-third of the final net cost of the work, In 
exceptional cases, however, the Ministry has authority to provide up to onC' 
half" of the cost of the work. {The Journal of the Ministry of Agrimlture, 
¥oL .XNXIII, No, I, 1925).' 
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486. Great Britain (Barbados) : Department of Science and Agri- 
culture. — TMs new Department appears to unite under one Administra- 
tive Head the activities of the Department of Agriculture^ the Island Profes- 
sor of Chemistry and the Department of Agricultural Science at Harrison’s 
College. All xldvisory Board of Agriculture lias been formed, consisting of 
one member of the Legislati-ve Council, two members of the House of Assembly, 
the President of the Agricultural Society, and the Director of Agriculture. The 
staff is to be appointed by the Governor and will consist of a Director of Agri- 
culture, an assistant Dhrector and Botanist, an Entomologist, an assistant 
Agricultural Chemist, and a hecturer in Natural and Agricultural Science. 
{Tropical Agriculture, Vol. Ill, No. 4. Trinidad, 1926). 

4S7. Organisation of ‘Veterinary and Zooteclinical Services in 
Turkey. — The Veterinary Service forms part of the Ministry of Agriculture 
possessing its own autonomy. It is divided into three sections : — Epizootic 
section possessing two general inspectors ; Scientific Establishments (veterinary 
school, serotlierapeiitic institutes, breeding establishments) ; Zootechnic sec- 
tion with one general inspector. At the head of each section is a veterinary 
officer with two secretaries under him. The. establishments under its supervision 
are : i) the Bacteriological and Serotherapeutic institute of Dendik ; 2) the 
Pathological laboratory of Erziiidjian ; 3) a Central Bacteriological Labora- 
tory : 4) a Pathological laboratory ; 5) the Breeding station of Karadja- 
Bey near Brussa ; 6) the Stallion depot of Eski-cheir ; 7) the Stallion depot 
of SiVAS. 

There are also 22 other stallion depots in the different departments and 
the schools. 

Before the war there were two veterinar}’' schools at Constantinople, one 
civil, the other military. Since the armistice the military school has ceased to 
receive direct recruits, has become a practical school of the military veterinary 
service and only accepts students who have previously received a diploma hx 
the civil school. 

For civil veterinary service Turkey is divided into 72 ' departments, for 
each of which there is supposed to be a director, though at the moment OW'- 
ing to scarcity of staff, only 60 departments are so provided. The service also 
comprises 95 local veterinary officials, 50 countiy^^ officers, and 25 slaughter 
house inspectors. {Revue .Genemle de Medecine Veiirinaife, Vol. XXXV^ 
No. 414. Paris, 1926). 

Congresses ani Conjerences. 

488, Sixth International Conference of Ornithology, Copenha- 
gen, 24-29 May, 1926 . ^ — ■ Held under the patronage of H. M. Cliristian of 
Demnark, Five sections : ,1. Systematic ornithology, geographic distribution,, 
palaeontology ; 2. Anatomy, physiology, heredity, evolution ; 3. Biology ; 
Ecology and migration of, birds; 4. Oology, nest building; 5. Protection 
of birds and bird breeding. The International Institute of 'Agriculture was 
represented by Baron RosenceanTz of the Danish Bureau of the Institute 
at Copenhagen. 

Among the ' principal communications relating to agricultural provi- 
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sions tlie following may be mentioned: — Br. Gr5bbeIvS, '' Researclies on 
tlie digestive processes of birds On tlie specific weight and the chemical 
composition of birds eggs with special reference to liatching ; — 
Dr, Schenk,, ‘‘ Fat and bean yeans in the wmld of birds ” ; — Br. F. H. 
Chapman, The Panama island of Barre Colorado as a station for the study 
of tropical bird life 'D — Br. Rud. RosT, Bird migrations in winter*' 
G, T. Pearson, Protection of birds in North America ** ; — Prof, 
SCHOENICHEN, ''The present position of bird protection in Germany "'D 

489. International Goiiiimssion on the Embellishment of Rural 
Life, Brussels, July, 1926 . — Subjects discussed : i. Statement of the ob- 
ject of the provincial commissions for the embellislinient of rural life ; 

2 , Examination and discussion of the rules of the International Commission ; 

3, Bmbellisliment of rural life in the family, the school and in social life ; 

4, Organization of the next International Conference, 

490. First International Cotton Congress. — This report appears 
in Vol. Ill, No. 12, 1925 of the Cotton Bulletin. The Congress was held in 
Vienna from 4 to 6 June 1925 and was attended by 320 delegates of 21 na- 
tions. Among the more important resolutions should be mentioned the 
appointment 'of an International Court of Arbitration for the settlement 
of disputes in cotton circles. Arbitrators were appointed for fifteen nations, 

' 491. 'Report,, of 'the Tea Congress 'and Exhibition at Bandeeng 
Ciava' 21 to 26 June, 1924 . — This report has been published in an attrac- 
tive form by the Experimental Tea Station at Buitenzorg (" Proefstation 
voor thee '*). It contains the complete text of the numerous communica- 
tions among which may be mentioned the reports of Br. L. G. Ben Berger, 
Br. R, Menzee and Mr. H. W. S. Van Hoof of the losses caused by the Wood- 
bxibuk and other pests of the Tea plantation ; of Ing. A. GrooThoof, of Mr. 
1 ). C. Sparnaay and of Ing. J. H. Mueeer on the use of electricity on Tea 
plantations; Messrs J. Tanab^, Braunb, Mitcheee, Wieeiams on the 
tea industry and the trade ; Prof. A. Lenbher, Br. X. RemfoijS on substi- 
tutes for tea from the point of view of adulteration of the product. Bts. J . 
J. B. Deitss, M. Kerbosch, C. P. Cohen Stuart and of Messrs Oeij Tiauw- 
HOK, C. A. Backer and A. KeuchEnius on various questions of cultural 
theory and technic. Mr. R. du Pasquiez reported on the Tea plantations 
of Indo China. {Handeling yan het Thee-congress met ienteenstalling gcheyden 
' te Bandoeng van 21 tot 26 jtmi 1924, 369 pages large Svo,^ 47 diagrams). 

492. Hawaii : Meeting of the World Educational Federation, Ho- 
'nolulii, 1929 . 

493. Hawaii : Third Pan- Pacific Conference on Public Iiistriic- 
tion, Honolulu, April-May, 1927 . — In connection with this Conference two 
other Pan-Pacific Conferences will be held : one on public, recreation includ- 
ing roads, parks, means of transport, resorts, hotels, amusements, protection 
of forests, sports etc, ; the other on land reclamation ■including land set- 

' ,tlemeiit, irrigation, reafforestation, etc. These Conferences wiii ' ' be held 
under the auspices of the United ' States ■ Government and the Pan-Pacific 
' Union. ' ' 

, 494, Hawaii: Pan-Pacilic Feminist Conference, Honolulu, July 
' 1 : 928 * — Font sections will be included : (i) health, specially 'the health of the 
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'Mother and cMld ; (2) the economic position of women in industry ; (3) tfe 
•welfare of childhood including training and instniction ; (4) women in the ad- 
ministration. 

495, Austria : Meeting of the Lower Austriaii Giiamber of Agri- 
■•celturei Yienaia^ 8-13 March 1926 . — Items on the agenda ; Br. S. ScHigiN- 
TENBaubr, the position of German Agriculture ; Ing. Grbie, Agricultural 
.fiscal Veterinary Inspector F. Lengsteinkr, herd books and functional tests; 
Prof, F. STAMFRT, the future of the dairy industry in Lower Austria ; Ing. 
R. Hengi,, grafting of vines ; Councillor J. LoSCHNIG, cultivation and uti- 
lization of nuts; Councillor J. LoSCHNIG, the cultivation of cucumbers in 
Austria ; Dr. H. Lkopoed, silos ; Ing. J. Leuthner, the potato and its indus- 
trial utilization ; Br. H. 'KaserER, the depth to which land should be cul- 
tivated ; L. PORSCH, the question of sugar beet growing in lower Austria ; 
Forestry Lieut. O, Ireweck, economic importance of game preserving ; 
Ing. K. POECKH, Pasturage ; Dr. G. ScheESINGER, the professional sports- 
man and the public ; the protection of natural beauty and pasturage ; Dr. 
V. Reich and Councillor Jax the possibility of checking the economic distrac- 
.tion of mountain pastures ; Ing. H. Lorenz-Liburnau protection and export 
taxes ; in connection with forest property in Austria ; Ing. AebrechT, the 
■extent to which the methods of Swiss alpine cultivation can be adapted to 
the conditions of Austrian alpine cultivation ; Veterinary Advisor L. Hoch- 
HUEEER, serious losses to Austrian stock breeding caused by the con- 
tagious diseases of alpine cattle, and methods of controlling and preventing 
■such losses ,* K. Schmidt, encouragement of poultry keeping on farms ; Ing. 
K. HESS, improvement of agriculture. {Die Lmidwirtschaft, No. 4, Vienna 

3:925)- 

496. tJnited States : 20 th Meeting of the American Society of 
Agricultural Engineers, Tahoo Tavern, Lake Tahoo, California, 
, 23-26 June, 1926 * — The various sections included: the farm; electricity' in 
agriculture ; land improvement and cultivation ; land clearing, and irriga- 
tion ; agricultural machines ; vocational organization ; instruction. 

497. France : Fifth National Congress on the cultivation of medi- 

.cinal plants. Nantes, 12-22 July, 1925 . — This conference was orga- 
nized by the Comite intenninisteriel des Plantes medicinaUs et des Plantes d 
essences and by the Office National des matUres premieres vdgdtales pour la 
dfogmrie et la parfmnerie. These reports have been prepared for pniblication 
by Dr. G- Bea^uE, pharmacist a.nd secretary of 'the OfiEce above mentioned. 
In addition to the report on the strictly official vSide of the Congress the fol- 
io wing papers appear in it : M. Bertoye, Mayor of Pornichet, .Aromatic 
plante on the sands, of the Breton coast '' ; Prof. P. Guerin, Gathering of 
sea weed in Brittany and utilization '' ;,M. Revae, Manufacture of iodine 
in Brittany M. L* Dangxjy Utilization of the ancient salt marshes '' 
There are besides special reports on the expeditions organized on the occasion 
of this Congress with the object of 'visiting the farm school of La Placeliere 
and the, cultivation of medicinal plants at .Vannes ; at 'Sainte Anne d’Auray 
et IBlven- (domain of ICerleau)., {Compie Rendu du ■ci%quihms\ Congres national 
de la cuUure des planks midicinales, 17-22 July, 1925, , 51 pa.ges, S vo, 5 diagrams. 
Lons-le-Saulnier, 1926., Price 10 francs). ' • ' 
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498. Rhodesia: Conference on the regulation on tlie export of 
maize I Salisbury $ 11 March, 1926. — Reported in the Rhodesia A grictdtural 
Journal April X 926 . 

499. Italy: First National Congress of Manufactiirers of Preserved 
Foods. Parma, f9 April 1926. — Tlie Proceedings of this Coiigre>ss have 
been puMislied in No. i, 1925 of the BoUettino della R. SUzione spenmentak per 
fmdtisiria deUe conserve alimentari. The Congress members approved an agenda 
including the following resolutions : {a) that the control of the production and 
trade in preserved foods should be made stricter and extended to preserved 
products intended for export ; (5) tliat the Royal Experiment Station ineii” 
tioned vShould be placed in a position to carry out its programme of work which, 
includes technical instruction. 

500. Tripoli t Congress of Colonial Agriculture. 15-17 April, 1926, — 
The following papers formed the chief subjects of discussion: Prof. Craving,, 
The future of Agriculture inTripolitania ; — Prof. Donadoni, Tobacco growing 
in Tripolitania and its future ; — Prof. I^KONK, The forestry problem in Tripo« 
litania ; — Dr. Rava, The Irrigation problem of Tripolitania in its relations to 
agriculture and land settlement ; — Prof. Tucci, The zootechnical question in 
Tripolitania; — Dr. Dn Ciws, Wheat growing in Tripolitania; — Dr. Fan- 
roij, Some meteorological factors in Tripolitania and their connection with 
agriculture. There was also a full discussion of the question of agricultural 
'credit with a view to the cultivation of some of the more fertile territories of 
Libya. 

501. Italy : '‘Congresso Agricolo Ponttno Terracina, SO- 31 
May, 1926. — Motions were approved relating to the reclamation of the 
Pontine Marshes, the technical direction of the changes in the systems of 
cultivation, olive growing, rice cultivation, forestry, the wheat problem of the 
Pontine Marshs, agricultural agreements, cattle, fisheries, 

502. , Italy : Proceedings of the 1st National Italian Congress of 
the MMling, Baking and Sweetmeat Industries. — Besides the official 
reports these acts include in their text the following' communications : Prof. 
Dr, S. CAjnmUA : The greatest, most reasonable and practical utilization of wheat 
by the industrial production of the flour called '' Seia '' (witliout bran, hygienic, 
nutritive) ; Ing. F. PAGtiANi : The cleansing of grain by peeling. Prof. Dr. S., 
CAMitUA : The necessity of instituting a Royal Experiment Station for tnill- 
ingj bread-baking and similar industries ; Prof. Dr. S. CAMinUA : Bread-baking ; 
Ing: S. Sacerdotb : Ovens and thermo-electric accumulatiou ; Prof. Br. S. Ca- 
MiniA : InclUvStrialization in the production of bread ; Ing. IT. Oreanbi : The 
great automatic bread makers ; G. Vecchxoiti : Yeast in the bread and pastry 
making indUvStry ; Prof. G. ISSOGnio : Phosphor-organic derivatives in bread- 
making ; C. A- di GaTTihara : Bread-making wdtli rice flour ; Prof, E. MoNTi : 
„Bread from high flour extraction and ripening processes in bread and flour. 
Dr. B. MarchiSio : Mineralized nutritive bread ; Dr. C. FoRMENri : Aerated 
bread; Dr. C. FormenTi : The degree of humidity in badly baked bread; Ing. 
A. ZxjRASCBDT : Fixed prices and breadmaking ; C. MiGUiRm Starches and wavSte 
material in sweetmeats ; Prof. Dr. P. Baudi : Colours in the sv'eetmeat industry ; 
C. CioccA : Deterioration of sweet products during summer heat and its pre-^ 
'ventlon. , Ing.,'G. Marxtcco : Bread-making by machinery. 
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The voliime consists of 300 pages in 8^, with illtistratioiis. Apply to the 
Scuola per la panificazione ed industvie afflni '' (Turin, Corso Stupinigi No. xr. 
Price T. 15 in Italy, h. 30 abroad). 

503. India IStti Science Congress, Bombay, January 1926* — This 
Congress was presided over by M. Albert Howard, Director of the Institute of 
Plant Industry at Indore and Agricultural Adviser to the states in Centra! 
India. In his address to the Congress Mr. Howard reviewed the beneficial re- 

, suits wliich have followed the practical application of botanical science to agri- 
culture during the past quarter of a centxiry. In India the improved t^qjes of 
•wheat produced by the Piisa Research Institute already cover more than tv^o 
million acres. The speaker mentioned the immediate beneficial results which 
follow tiie development of an irrigation system. In the case of sugar-cane it 
has been found that the most practical method of dealing with its fungus di- 
seases is the production of new and resistant varieties. (Tropical Agyicidhire, 
V. Ill, No. 4, Trinidad, 1926). 

504. Uruguay ; Reports of the annual Congresses of the Rural 
Federation. — The '' Federacion rural of Uruguay, publishes every year 
reports on the Congresses that are held in different cities. This institiitioii 
:groiips all the agricultural organizations including those of Uruguayan Jami 
workers. From a prospectus published in the reports of the Congress of 1925 
it appears that there are 47 of such organizations. The seat of the Institute 
is at Montevideo. For information : Federacion Rural Casa de las Rurales, 
Avenida iB de Julio 1919. Montevideo. 

Exhibitions > Fairs, Competitions. 

505. Japan ; Fan- Pacific Exhibition, Nagoya, Spring-Summer, 
1929 , — The estimate for holding this exhibition involves an expenditure of 
10,600,000 yons (i yon gold ~ 2,585 fr.). The exhibition will be about 
twice as large as that of the Peace Exhibition ” held at Tokio in 1921. The 
pavilions and other buildings will cover an area of about 25 acres. The exhibi- 
tion is organized under tlie auspices of the prefecture and the city of Nagoya, 
wMch will contribute to the cost of installation a sum of 3,000,000 “ yens 

506. France ; National and International competition for motor 
propeled Fishing boats. Ua Rochelle, 14 to 19 September, 1926 ,— -This 
competition has been organized by the Under-Secretary of vState for the Mercan- 
tile Marine. The fuel used by the motor-boats must ' be liquid, of a specific 
weight of more than kg. 0.810 the litre. Together with this competition and 
of the same kind there have been organized : an international competition for^ 
■fisliing-boats of small tonnage, petrol-driven ; inspection tests of fisMiig-boats 
propelled by other means, inspection tests of various apparatus for the same 
boats (capstans, windlasses, etc.) ; exhibition of marine motors and auxiliary 
apparatus of every kind. 

For mformation apply to the Secretary for the Competition, at, the Sous^ 
Secretariat d la Marine Marchande^ 24, Rue du Boccador^ Pans. 

507. International Exhibition of Horticulture, New York^ 15-20 
March, 1926 . Information to be obtained from : Mr. John Young, 247 Park 
Avenue^ New York. 
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508. Itttematioiial Sample Fair. Havana, Ciit>a« 12-16 Marcli 1926^ 

509. International Railway KxMbMoii^ Santiago, €MIe. Septem- 
ber, If 26 On the occasion of the Third South American Railway Congress, 

510. X¥II Intematloiiai Sample ExMbitioii* Lyons, France, 1-14 
March 1926. 

511. International Sample Fair- Salonica, Greece, 18-31 March 1926.^ 

512. International Fair* Budapest, 17-26 April, 1926- 

513. XIV Internationai Sample Fair- Utreclit, Holland. 9-18 March 
1926- 

514. France t The Aimual Colonial ExMbitioii of Marseflles. — 
The admiiiistrative Council of the Colonial Institute of Marseilles has decided 
to complete the permanent Exhibition of Colonial products already installed in 
its Museums by starting again the special annual exhibitions that the Insti- 
tute had organized from the time of its foundation, and which had been inter- 
rapted by the war and the Colonial Exhibition of Marseilles in 1922. The aim 
of these exhibitions will be to bring to notice a fixed number of colonial products ^ 
each year from a productive, commercial and industrial point of view. 

The first of this new series of exhibitions took place this years, from June 
27th to July 15th, when special attention was paid to the following products : 
coffee, tea, sugar, vanilla and spices. By agreement with the Administrations 
and ' the Chambers of Commerce and ' Agricultxire of Algeria, Tunisia and 
Morocco, the Illustrative and documentary side wavS stressed, and it contained 
an important collection of photographs of great forests, geographic and eco- 
nomic maps, and plans of the principal works in the colonies together witli 
ail those other official and private documents that enable one to get ' a com- 
plete idea of the work undertaken by France in those countries. For infor- 
mation : Institut Colonial, Parc Amahle Canot, Marseille, 

515. France : Manufacture of Farm tractors and petrol motors*. 
The Ministry of Agriculture has suggested experiments to be held at the Na- 
tional Agricultural School at Crignoii with the purpose of encouraging manufac- 
turers who take part in the trials. Bulletin de V Office de Renseignements Agricoles, 
No* 12, Paris, 1926). 

516* Morocco : Fair at SaB, 23 to 26 April- — This fair Incliidecl 
amongst other tilings : (a) a general competition^ for every sort of agricultural 
product from farms ; (6) general competition of breeding stock (cattle, sheep, 
goats, pigs) ; (c) general competition for fat animals (cattle, slieep, pigs) ; 
(d) horse show ; (e) exhibition-sale of agriculteal industrial ' and motor car 
equipment ; (/) a fisheries , exhibition and implements for fishing ; (g) farm 
, competitions ; (h) Congress of farmers from South Morocco. 

517.' Morocco : Fair at Fez, 5-16 May, 1926. — This fair included 
(a) the exhibition and sale of important products ^of Moroccan industry; 
(h) breeders' competitions ; (c) shearing' demonstrations ; (i) auction sale of 
breeding stock ; e} ploughing , and cultivation competitions for ' mechanical' 
and animal drawn implements, and demonstrations of the ittilization of gas 
'generating fuel in agricultural work and for tlie raising of water ; (g) exhibition 
and sale of necessary implements generally used in agriculture ; {h) ‘‘Mousseur 
■ of 'all the tribes of Northern Morocco ; ■ (i) exhibition and sale of locally ma-, 
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iKifactured. articles ; {1) artistic exhibition.' ; {m) horse races^ et ; (n) tourist 
exciirsiotivS. 

5.18. Scotland : Grants in aid of Agricultural Shows* — Since 1912, 
except for a. period during the war, the Board of Agriculture for Scotland has 
administered a scheme for assisting agricultural shows in the crofting countries 
of Scotland. Assistance is given only to those shows at which there are classes 
conhued to small farmers’ stock, the term small farmer ’’ meaning occupiers 
of land of not over £too rental or 100 acres in extent. The Boaixrs grants 
take the form of a proportion of the prize money awarded, and in some cases 
part of the cost of the pennaneiit equipment. With the object of encouraging 
small farmers to keej> promising breeding animals special prizes are given in 
the cattle and horse classes. Keen local interest is shown by the small farmers 
in tl].ewSe shows, which have increased in number from six in 1909 to 37 in 1925. 
The reports of the judges indicate a steady progress from year to year in the qua- 
lity of the animals exhibited whilst an improvement is also noted in the quality 
of the general stock of the districts apart from the competing animals. The 
shows subsidised in 1925 were held in Argyll, Inverness, Skye, Outer Islands, 
Ross, hewds, Sutherland, Caithness, Orkney and Shetland. 

Two years ago the scheme was extended to include shows confined to small 
landholders, occupying land of not over £50 rental or 50 acres in extent. Thus 
grants have been awarded to shows held in the counties of Berwick, Bute 
(Arran), B'ife, Forfar, and hinlithgow. {The Scottish Journal of AgricuUnfe, 
V. IX, No. 2, Edinburgh, 1926). 

519. Italy ; “ Girio ’’ competition for the chemistry or biochemistry 
of preserved, foods. Naples. — .The Ro}^! Academy of Physical Science 
and Mathematics of the Ro^^-al Societ}’' of Naples has offered a prize for compe- 
tition to one or more of the best writers on any chemical or biochemical subject 
connected with preserved foods. The prizes amount to 5 000 lires. The compe- 
tition closes 31 May 1927. Apply to the sSecretary of the Academy (R. Univer- 
sity di Napoli, cortile del Salvatore). 

520. Italy : First Show of Sicilian Wheat Growing. Galtanissetta^ 
September 1926 . — Seven sections: Collective regional exhibition; collective 
provincial exhibits ; individual exhibits by cultivators of small, medium-siz- 
ed and large holdings; educational exhibits; insecticides' and fungicides; 
motor ploughs and animal tractor ploughs ; machines and implements for ' the 
cultivation of wheat. Information : Cattedra di Agiicoitiira di Caltanissetta* 

521. Italy: National ■ Fish Show. Porto S. Giorgio, , AscoM Ficeno, 
August 1926 . , 

522. Tuiiisia : Italian Sample Fair. Tunis, Spring 1927 . 

523. Italy : Italian Mining Exhibition, Rome, 1927 . 

524. Switzerland: Electric and .Navigation ' : ExMbitioia. Basel, 
July 1926 . — On the occasion of this exhibition a special sectional meeting 
was held of The World Power Conference for the discussion of the, ' problems 
relating to power in so far as they were illustrated by the Fxiiibition. , 

525. Uruguay: Cruising exhibition. — A cruising exhibition is being 
organized to visit, the |}rincif)al American and European ports in order to de- 
monstrate the progress made by Uruguay 'during a century of indepeiideiit life. 

13 * Tgf. ing. 
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Development of Agrimlture in different countries. 

526, Brazil: Rice cultivation in tlie State of Santa Catharina* — 
The area cultivated is about 9,300 hectares and produces about 17,000 tons 
of rice in the husk. The principal producing region is Bliniieiiaii, which yields 
4,900 tons, then come JoiiiviHe with 2,400 tons and Ararangua with 1,950 tons. 
The climate of the State of Santa Catliarina is very favourable to rice growing, 
as there are no dry seasons. The rice ivS ^planted in October and November, 
and is gathered in Marcli-April. 

The cliiei varieties grown are: — agulha, mattao Carolina, Doiirado, Ja- 
pan and Honduras rice, Cattete and Cattetinho. The quantit}^ of seed required 
per hectare varies from 90 kilograms if sown by hand to 40 kilograms if sown 
by seed drills. The harvest begins about no to 140 days after sowing. The 
yield is about 3,200 litres per hectare from irrigated lands and about 2,000 lb 
tres from dry lands. {Brasil- Ferro-Caml^ 1925, No. 443, p. 288, Rio de Janeiro. 

527, Brazil : Rubber Growing in Para. — The Para Rubber Growing 
Company {Compankia Paraense de Plantagdo da Borracha) has been founded 
in Belem with a capital of 8,000,000 milteis for a period of 30 years with the 
object of developing the iiidigenons rubber producing forests. The Coiiipaiiy 
owns 100,000 hectares of land on the left bank of the river Xingu in the muni- 
cipality of Porto Moz. {Brasil Ferro-Carvil, No, 445, p. 340, Rio de Ja- 
neiro 1926,). 

528, BrazM ; Silkworm. Breeding. — The chief centre for sericulture in 
Brazil is the National Silk Industries Company I^td. in the town of Canipiiia^s 
{State of Sao Pa.uIo), wiiich possesses every modern equipment for breeding 
and selection, also for spinning and weaving. The work is carried on under the 
expert management of Br. P. RosouHN. Breeders in small centres are supplied 
with seed, and the cocoons are subsequeiitl)’ bought by the Company, and good 
prices paid. The sorts produced include primarily the Italian breeds, also 
Chinese, Japanese and Persian, and the period for rearing is from September 
to May. 

The first yield from the InsiUut Sericicolo at Campinas in 1922-23 was 
11,295 seed, out of which 2,408 gin. were from kinds previoiivsly found 

ill Brazil, the remainder breeds imported from Italy. In 1923-24, 1 15/203 gnu 
of seed w^ere produced, and in 1924-25, 248,800 gm. According to the ('alciila- 
tioiis of the IspeMorato agricolo of vSao Paulo, by^ breeding 600 gm. of seed, eacl'i 
time and repeating this eight times in one year, the annual yield of cocoons 
would be 960 kg. 

Silkworiii rearing is profitable in Sao Paulo for several reavSons, the ready 
growth of the mulberry, the climate, the almOvSt complete absence of divseawse 
ill the mulberry or among the silkworms, and lastly the plentiful supjdy of la- 
^ bout. An additional encouragement is the certainty of sales to the Conij)a.ny. 
Mulberry plants and instructions are provided free by the Company to breeders. 

The following kinds of silkworm are reared in the, State of Sao Paulo : 
I. European. These spin elongated cocoons rather narrow in the middle, 
sometimes also nearly spherical ,* the silk is of a fine yellow colour and of excel- 
lent, quality. ' II. , Chinese, These produce cocoons which are nearly spherical 
with silk oi various colours.' The two types most appreciated are gold, and sib 



NOTICES 


7II 

ver ¥/liite. III. Japanese. Inferior to the Chinese as to cocoons and silk. IV, 
I^ess valnaHe kinds from Asia Minor ^delding a whitish silk. {Revista da Socw- 
clade Rural Bmsileira, Year VI, No. 68, Ceres, Year II, No. i, Sao Paulo, 1926). 

529. CMna : The Flood problem of Kwangtung. — In The Lingnaam 
AgricuUtiml Review (v, s. No. I, Canton, 1925) Mr G. W. OeivECRONA, Engi- 
neer in Chief of the Board of Conservancy Works ICwarigtiing, discusses the 
important problem of the floods in Kwangtting. This question is certainly 
of great importance to the country and its solution is not easy when it is remem- 
bered that on a stretch of coast 60 miles in length, no less than four rivers flow 
into the sea ; viz, the West, the North, the Pearl, and East rivers, discharging, 
during the rainy season, about 2,000,000 cu. ft. of water per second. The 
Author discusses the principal means suggested as remedies against floods ; 
viz : afforestation, creating new outlets to the sea, storing the floods in re- 
servoirs, cutting off bends and dredging of the river bed. 

From the financial point of view tiie undertaking would be an immense 
gain to the people of the region. The cost of eliminating the danger would 
in round figures be $ 4.60 per mow (i mow = about 0.15 Acres) of cultivated land. 
Considering that one rice crop represents a value of § 25 to $ 30 an ex- 

penditure for necessary protection work of $ 4.60 is insignificant compared with 
the losses inflicted by one vSingle flood. The scheme could be coinjfleted in 
fifteen years, during which time the farmers should pay 30 cents' per year per 
mow for flood protection -work. 

530. Coionabia ; The possibility of Rubber growing. — The regions 
best adapted for rubber plantations, where raw rubber can be procured in small 
quantities from the virgin forests, are especially the “ Iflanos " on the banks of 
the Puliimay the Caqueta, the Meta and Yapura rivers. These regions lie at 
a great distance from the ordinary means of communication and therefore are 
not easy to reach, exce|>t by the two routes formed b}^ the Amazon and the Ori- 
noco. A large quantity of rubber cannot therefore be expected from Colombia, 
the present yield being gradually on the decrease. According to the latest 
statistics, which are for 1923, the export of rubber amounted in that year to 
310,000 kilograms with a value of 66,000 '' pesos '' while the statistics for 1916 
showed 5S3 000 kilograms of rubber exported. In tlie period 1876-1900 the 
export of rubber amounted to the round figure of 1,850,000 kilograms. {Bef 
Tropenp flamer year 29. No. 4. Berlin, 1926). 

531. France : The Cultivation of Medicinal Plants in Brittany* 

- — 111 the course of the last National Congress on the, cultivation of these plants, 
held at Nantes in July 1925, Prof. PerroT remarked that the import of these 
plants had fallen by 50 per cent, as compared with 1919, and tiiat on the other 
hand the export had increased. ’ This is due to the unflagging activity of the 
Office National des Matures PremUres which in 1919 was set up in connection 
with the Comiti interministeriel des Plantes medicinales. An intensive propa- 
ganda has been carried on by means of publications, conferences, free distri- 
bution of seeds and plants, the organisation of sub-committees, collaboration 
with schools, hospitals, experts, pharmacists, herbalists, horticulturists, etc., 
and the result has been that in the greater part of France there is no longer 
any necessity to import these plants. ■ 

At the present time in the region of Vannes (Morbilian), thanks to' the acti- 
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vity of a local group, tlie Flore medicinale I^A BrkTOIsine, fields iiave been sown 
witli medicinal plant at Triissac, at the gates of Vamies (three hectares), at 
Salute- Anne d'Aiiray (three hectares), at Ker-Hostiti in the peiiirisiila of Qiii- 
heron, and at Blveii in the desinesiie of Kerleau (ten hectares). A iiiiiiiber of 
difierent kinds of plants are cultivated and a systematic study is made of tiiein. 
The climate is favourable and the majority do well, including caiiioiiaile, iiialiow, 
mulieiii, pepper mint, lavender, pairsley). 

The plants are dried as soon as gathered by a special hot air process which 
is very effective and rapid, and is installed both at El veil and Tiiivssac. 

M. BerToye, mayor of Pomichet, has tried experiments for acclimatiz- 
ing Alpine lavender and rosemary on the so far entirely unproductive land of 
the dimes of Pomichet and Pen-Bron. The fields cover already 20 hectares 
{La nature. No. 2217, supplement, p. 137. Paris, 1926). 

532. Syria : Cotton growing. — The most important fact of the 1925 
season as regards cotton growing is a marked increase in the areas cultivated 
compared with the preceding year, the increase being noted not only in the 
whole area under cultivation but also in those areas planted with different 
varieties grown. This increase is shown in different degrees in all the States 
under mandate except the southern part of the State of Syria (ancient State of 
Damascus) in which, for reasons independent of the farmers, cotton growing 
is diminishhig, although the growers, at the beginning of the season, influenced 
by tlie general movement had done their best to extend the areas planted. 

The increase in the cotton growing area is 36.2 % compared with 1924, the 
figures being as follows : State of Great Lebanon 100 hectares ; State of the Alao- 
nites 574 hectares ; State of Syria : vilayet d* Aleppo 36,507.5 hectares, region 
of Damascus 152.7 hectares, Sandjak of Derr 184 hectares, Sandjak of Alexan- 
dretta 1,857.6 hectares. 

The produce is valued at 30,790 quintals divided thus : State of Great 
Tebatioii 500 quintals, State of the Alaouites 925 quintals, State of Syria : 
vilayet of Aleppo 27 500 quintals, region of Damascus 305 quintals, vSaiidjak 
of Deir 25 quintals, Sandjak of Alexandretta 1530 quintals. 

Ill spite of the fact of tliis increase there is still an absence of any definite 
direction such as would assist ' the growers to utilize to the full the natural re- 
sources of the country, with due attention to the particular requirements of 
the different varieties of cotton grown, and so get more profit from tlieir efforts. 
It may be objected that cotton growing is still of too recent a date, and has been 
developed in districts too different in character for a uniform iiietiiod of growing 
to be enjoined. ' At the same time it seems hardly wise, in view of the*^attacli- 
nient to traditional methods of Syrian cultivators, to leave tliein free to use me- 
^ods which might be contrary to their own interests as well as to' the general 
interest of the country. Accordingly it seems preferable to teach them princi- 
ples,^ the application of which would bring the most advantage, consistent with 
^ modificatiom which may emerge in practice. The workhig out, of these princi- 
ples is now quite practicable, since,; as a result of the work accomplished in the 
last five years both by the Government E:speriment Stations and 'by experi-^ 
xnents privately made on plantations' of varying size and under 'varying condi- 
tions, considerable data have become available for the agricultural services 
of the regions, and from^ these much information of value' for. cotton^ growing 
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may he drawn. (From a report dated February S, 1926 sent' from Damascus 
to tlie International Institute of Agriculture). 

533. Andaman Islands s Forestry » — In these islands there are about 
2.200 scj. miles of virgin forests and it is calctdated that two-thirds of these 
might be profitably worked. The quantity of timber that could actually be 
marketed is calculated to be about 10 tons per acre, a total of 8.960,000 tons, 
whilst the annual yield sustained would be about 100,000 tons. The formation 
of the comitiw is extremely favourable to the cutting and shipping of timber. 
The Forest Department now employs about 1000 workmen in its two divisions 
in the North and South Andamans. During the last five years the average vo- 
lume of timber exported has beeii only 6 000 tons per year, although last year 
it rose to 8,500 tons of wliich 1,850 tons were sent to Burope. The existing 
plant is capable of an output of 22,000 tons a year, but according to the Gazette 
of India even when this figure is reached there is still scope for a much larger 
development, in these islands given favourable market conditions, {The India 
Forester, V. MI, No. 6, Delira Dun, U. P., India 1926). 

534. Algeria : Colonization during the ninety years 1830 - 192 ( 1 * 
— Tlie first attempt at true colonization dates from a decree of Marechal Bu- 
geaud in 1S41, for all efforts made before had been frustrated by local iasurrec- 
tion. The regulations made by Bugeaxjb were too military in character and 
colonization became a very heavy undertaking for the holders of the land, 
until a decree of April 26th, 1851 lightened the burden of the colonists and gave 
them under certain conditions the immediate property of the land. 

Between 1841 and 1851 the Administration created about 126 towns and 
villages and made grants of land amounting to a total of 115,000 hectares 
(15,000 grants). Between 1851 and i860 other 85 centres were formed and 
250,000 hectares of land granted. After i860 these grants or concessions were 
sold by auction, and financial companies obtained areas from 20,000 to 100,000 
hectares. Between 1861 and 1870 21 centres were formed and 116,000 hec- 
tares of ground sold (chiefly to natives) : in the next ten years 400,000 hectares 
were granted and from 1880 to 1900 other '296,000 hectares were granted free 
(creating about 210 centres) on the condition of residence on the land for at 
least five years. From 1900 to 1921 the Governor General, can on the advice of 
the Government Council sell by agreement, by public auction, at a fixed price, 
or grant free, according to the interests of colonization. The grantee must per- 
sonally cultivfite and reside on liis lot for 10 years, conform to the clauses and 
pay' the price of the ground as fixed. Under certain circumstances he may 
transfer his obligations to a family. From 1901 to 1920 199, villages were; 
founded and enlarged and 200,000 hectares granted, (D. P-. Bn colonisation en 
Algeria de 1830 k 1921 : Revue Scientifiqtte, j. 64, No. i, 1926), 

535. Italy; The 'Cultivation of Aromatic and ' Medicinal plants* ^ 

* — DTstituto di Fondi mstici at Borne has promised to foim a Society to 
which it will belong and for which it wiH provide the 'greater part of the capi- 
tal, wMch will be for the promotion of the growing of aromatic ajid medicinal 
plants' in Italy. The Society has its headquarters at Florence and its direc-^ 
tion is in the hands of an expert already noted for Ms activity in tMs matter. 
In 'the large business concerns that, the Society possesses in various parts of 
Italy 'and its islands, the cultivation of, easily grown aromatic and medicinal 



7^4 


C0RK:E:NT^fNOTlCES 


plants will be started. In addition the society will look after the national liar-* 
vesting of plants that grow wild in the different regions and organize the trade 
in 'them, both in Italy and abroad. Already centres have been prepared and 
the cultivation of many different kinds has been started : mint, lavender, sta- 
phisagria, hyssop, flea-bane, aniseed, soya, borage, camomile, ciiicns beiiedictns, 
sage, pellitory, etc. {Giornale di Agricolhim della Domenica, Year XXXVI, 
No. 19. Piacenza, 1926). 

536. Peru : Measures for development of Agriculture, -- The ir- 
rigation work is progressing rajpidly and definite plans are being elaborated. 
That of the Pampas de Olmos and the Pampas Imperial are of tremendous be- 
nefit to agriculture in those regions. Another special form of irrigation has 
been planned by organizing groups of persons of small means who give their 
labour and a small sum of money towards the necessary works. Experiment 
stations have been established at Cajamarca, JauJa, Acobamba and Moque- 
gua, to improve the cultivation of wheat, and experiments have also been made 
hi' growing forage plants. In order to protect the crops In the lowlands from 
plant diseases regulations have been adopted dealing with the importation of 
sugar-cane seed and the obligatory fumigation of Tanguis cotton-seed. {Bulle- 
iin of the Pan American Union, Jan. 1926). 

Miscellaneous, 

537. ' 'Argenthae : The cotton trade of Argentine. — The cotton com- 
merce division (Division Comercial Algodonera) of the Ministry of Agriculture 
has published a propaganda book with the purpose of promoting the co-ope- 
tive sale of cotton. In the publication nothing of use is forgotten, starting 
from the principle that a rapid increase in the Argentine cotton produce depends 
chiefly on the institution of efficient business methods for dealing with this 
product. The most expert cotton merchants of the world show by their example 
that the method of co-operative negotiation practised in Demnark for all agri- 
cultural products, and partially in the United States, is also the best system 
to be adopted for cotton. The publication also described a scheme of co-opea- 
rative cotton negotiation adapted to the existing conditions of the Republic, 
and contemplates the creation of a co-operative Federacion Nacional ” for 
its sale. This will of course be formed from the different local agricultural 
associations to be fomid in all the cotton zones, and directed by the same cotton 
producers. The publication gives miriute details and clearly describes the me- 
thods to be followed in order to institute the above named federation, and gi- 
ves also an explanation of several adequate models, (Ernest U. Tol'X. Negocia- 
cidn cooperativa cotoniera. Ministerio de Agricoltura, Seccion Propaganda 0 
Informes, pp. 118 .in 16° Buenos Aires, .1926). 

538. Brazil j Fruit Trade in Brazil. — In 1924 Brazil exported 866 
tons of ,pme apple (abacacis) ; 3,879,428 bunches of bananas ; 2,010 hundreds 
ofhocoa nuts; 750,685 'hundreds of oranges, nearly all destined for the Argen- 
tine, and the value of which amounted to 15,500 contos. Brazil imports an- 
nually. 2 6ao' contos of grapes; 2,000 contos of pears ; 3,000 contos of apples^ 
"'the greata: part-of which , come from the United States. {Brazil Ferro Carril^ 
Year 1926, No. '444, p. 3 1 1. Rio de Janeiro), 
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539. Brazfl s The propaganda for ttie sale of Brazilian Co fleet 
— For tills purpose there exists in San Paulo “ Ulnstituto del Caffe '' which has 
also an agency in Santos and a financial section wliich is occupied with demands 
for loans on the security of the stock of cofiee deposited in the warehouses 
(armazens regulatores) . 

The Institute has a statistical and propaganda section^ which permits it 
at any moment to estimate' the situation of the product throughout the -world, 
A short time ago an agreement was concluded with the, State of Minas, others 
are proposed with the States of Sio de Janeiro and Fspirito. Meanwhile it is 
aiming at a greater sale of coffee throughout the world, making use of extensive 
propaganda and granting bonuses to tradesmen who increase the sale of this 
article. {Brazil Ferro-Carril, 1926, No, 445, p. 320, Rio de Janeiro) . 

540. United States : History of Agriculture in the Northern United 
States, — Part of a series of publications on the economicai history of Ame- 
rica, published by the sociological and economical section of the '' Carnegie In- 
stitution ” of Washington. It describes the vicissitudes of agriculture at 
the time of the first colonists, rural economy in the XVIII century, the period 
of expansion and progress from 1800 to 1840 and the period of transformation 
from 1840-1860. It contains besides a critical bibliography, an index of authois, 
and a statistical appendix. (P. W. BmwEnb and J. I. Fai,conER. History of 
agrioulhtre in the Northern United States, 1620-1860 ; XII, 512 pp., 6 tab. 106 fig, 
Carnegie Inst. Wash. Pub. 358 ; 1925). 

541. United States t An Excellent American herbarium has been given 
by Mr, E). D . Riley of i\.bsecon, N. J . to the department of botany of Rutgers Uni- 
versity. This collection contains ten thousand dried plants, valuable material 
from the southern part of New Jersey and a considerable number of plants 
from Ohio and California. A part of the collection was exhibited by Mr. Riley 
at the Colombian Exhibition. (Science, V. UXIII,No. 1636. Washington, 1926). 

542. Ghina s Agriculture in China. ^ — Dr. Wilheim Wagner has edited 
what may be called the first complete work on this subject. In about 700 pa- 
ges in 80, he reviews the Chinese agricultural zootechnical conditions based on an 
accurate study of the historical geographical and social conditions of the coun- 
try. Dr. Wagner who has been a teacher of agriculture and head of a section 
in the German High School of Agriculture at Tsingtau (China) develops the dif- 
ferent arguments in a most rigorously scientific manner. The chapter on Chi- 
nese horticulture and fruit growing is by Dr. Bertram ICritg who was also a 
teacher in the above named school, and in the chapter on zootechnics the sec- 
tion on mule and camel breeding is from the pen of Dr. Hans Buchalann- 
Goreitz who lived for a long time in China and Mongolia. 

The volume is richly illustrated and divided into three parts: (i) Natural 
factors and their influence on agricultural production in China, (2) Economicai 
conditions of China and their influence on agricultural production, (3) Chinese 
Agriculture in its technical organization and its consequences on private eco- 
nomy. An excellent bibliography closes the volume. (W. Wagner, Die Chine- 
sische Landwirtschaft, 683 pp. Eexicon' format, 204 illustrations, 2 maps. Berlin, 
Verlag Paul Parey, 1926. Price, 42 R. M.). 

543. Cliina : The production of Goimnercial Eggs. — In this RepubEc 
there are actuaHy, 31 establishments occupied with the production of eggs and 
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amongst tlieni five of tbe most important are situated at Sliaiiglial and worked 
“by vstrangers. They trade in preserved eggs. The Chinese Egg Producing 
Company, Shanghai ” is the one that does the most busmess. (The Lignmn Agfi- 
mltuml Review, V. 3, No. i. Canton, 1925). 

544. The United States t The navigation of the Missouri. — The War 
Office has announced the assignment of two million dollars for work to be done 
in facilitating the navigation of the River 3^'Iissouti, and has at the same time 
given the assurance that the sum will even be increased should the work be 
done with such rapidity as to urgently require additional funds. In this way, 
by the development and improvement of inland navigation, a great progressive 
movement will be realized for the regions drained by the Missouri, wdiicli will 
satisfy many of the agricultural needs of these same regions. (The Agricultural 
Review, V. XIX, No. 5. Kansas City, Missouri, 1925). 

545. The discovery of Vitamins. — Cashnir Funk in an article published 
in Science (v. TXIII, No, 1635, 1926), criticises the views expressed by many 
research workers who attribute the discovery of vitamins to Sir Frederick 
G. PIoPKiNS. He concludes by saying that this discovery should be consider- 
ed as the result of collective work of many iiivestigatons who besides Plopkins, 
include Bunge, Rohmann, Stepp, Eykmann, Schatunami, ' Suzuki (as well as 
Funk himself}. As regards Hopkins, the important services rendered by him 
in the 'field of Biochemistry, Physiology including the discovery of tryptop- 
hane, Chemistry of the muscles etc., have placed him in the first rank as one of 
the most eminent exponents of Biochemistry. 

546. The book of Rural Life. — This book is an agricultural encyclo- 
pedia and can be considered as a complete and characteristic account of North 
American rural life. The w^otk consists of ten large volumes, and eYtry phase 
of agriculture is exposed and treated in a simple and direct manner, as are also 
many other subjects relating to rural life. The book contains all that can pos- 
sibly interest a fanner in the management of his farm. The ten volumes include 
altogether 8,500 original signed articles, with a total of 6,200 pages and 6,000 
illustrations of animals, plants, and country scenes, besides 100 coloured pla- 
tes. The authors of the various articles are 250, the signatures are those of 
experts hi agriculture and of a few collaborators from among those authorities 
so numerous in America who interest themselves in agricuitiiral and allied ques- 
tions. At the end of the last volume is a general classification of the questions 
treated wdiich is subdivided into the following sections : (i) Agriculture; (2) Do- 
mestic economy; {3) Hygiene ; (4) Education and culture ; (5) vScience; (6) Civil 
and conmierdal information. 

' A detailed index and, above all, notes on tlie special characteristics in the 
'different articles ensures the quick discovery of the information required, 
and avoids repetition. Besides this the Publishing Firm proposes to keep the 
reader informed of the latest agricultural news by the publication of a yearly 
volume. The idea of such a book originated with John Bellow (of the Publish- 
: ing Firm of Bellows-Burliam Company of Chicago), who himself the son of a 
farmer,. has left no means untried (at least he has spent on.' it more than 250 
'■'thousand dollars) to make Ms idea 'materialize. In short the, print is excellent, 
', ' tlie volumes bound in leather, the paper is very good, and tlie illustrations, are 
dear. and 'neat. . (The book of Rural Life; knowledge, and inspimtion a guide 
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to the best in modem living, 10 vol., 6200 pages, 6000 fig. and over 100 tables. 
Edit. BellowS“Reeve Company, 104 South Michigan Ave, Chicago 111, (U, S. 
A.) 1925. Price (excluding U.S. and Canada) 79.50 dollars, duty and postage 

not included. 

547. Cuba : The Gurtailinent of Sugar-Caiie cuMvation. — The 
Cuban goveiimient is studying measures to be issued with the aim of avoiding 
an excessive production of sugar. Such measures it seems would be favourably 
received by tlie pro]3rietors of the sugar-cane plantations. {The AgricuUuml 
Review, V. XIX, No. 5, Kansas city, Missouri, 1926). 

548. The Herbariiiin of Auguste de Lugo, — Mile. Des^izars deMonE- 
GAin2:/ARi"i has left to the Laboratory of vegetable Biology of Fontainebleau the 
lierbariuin of her uncle Auguste de Lugo. This precious collection contains 
the dried plants of France, Spain, Algeria, the Canaries, and also the dried 
mosses of Husnot and lichens of Schaerez. The most interesting point is that 
it contains all the plants of tlie P^^renees which having been gathered between 
1820 and 1S80 form a truly tmique collection of its kind. 

549. Bisappearance of the bread fruit tree, — This tree {Artocarpus 
incisa) is beginning to disappear from the Pacific islands (Society Marquesas, 
and Fiji) in much the same way that the natives are also gradually disappear- 
ing. It is noted that the Marquesas islands at one time possessed whole valleys 
densely populated with these trees, valleys that are now being transformed into 
JiingievS. Dr. J . J . Webster of the Philippine idands learning that the bread fruit 
tree can be grown from pieces of the root, is making attempts at transplanting at 
Lamas in order to preserve this valuable tree. {Nature, No. 2722. Paris, 1926), 

550. Canada : The lading of cereals in the port of Montreal, — Dur- 
ing the last twenty years Canada, as is well known, has become the largest ce- 
real producer in tlie whole world ; and the export of these products has risen 
from 35 minion hectolitres in 1902 to 75 million in 1922. Therefore the problem 
of Canadian Cereal exports consists in being able to despatch the maximum 
quantity before the winter, that is before the ice blocks the ports. The Cana- 
dian ports and especially Montreal have therefore been specially prepared so 
as to be able to satisfy the exigencies of this immense traffic- Montreal lies 
about 1,600 kilometres inland and is connected witli the sea by a canal that has 
a, miniimmi depth of ten metres at low tide. The port possesses about 14 km- 
of wdtarfs. About a' tiilrd of the export trade of Canada passes tlnough this 
port and represents, value of about 700 million dollars a year. Four enor- 
mous elevators for cereals have been .installed. One of them, the most Impor- 
tant in tlie world, lim the power of discharging 14,000 hectolitres an hour or 36 
wagons. At, the same time it can load a ship at the rate of 25,000 hectolitres an 
hour. The silos that it serves have a total, capacity of 1,400,000 hectolitres* 
No. 2 elevator serves silos of a total capacity of 900,000 hectolitres and possesses 
a transporter system that serves in turn 20 berths and has, a total capacity 
of 52,000 hectolitres per. hour, and can also load two ships' at 'the same time at 
an average' of 12,000 hectolitres an hour. Besides; this there are four metal 
towers on' rails' with elevators, ,that have 'been provided for the discharging of 
ships coming from the Creat .Lakes. (Genie Civil, 'Jvly 1925). 

551. New Zealand' : Tree- Planter’s Guide. — The New Zealand State 
Forest Service' has published, a 'small volume containing 'practical instruc- 
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tion and mformatioii for sylviciilturists, Birectioiis ate given in clear language 
and tlie publication is in every way an example ofliiglily attrac'tive propagaiicia 
for the preservation of the existing forests and for re-ailbrestatioii. Tlie nur- 
sery plantations at Rotorua (North Island) and at Hauer S|)tiiigvS (Canterbury), 
Tapanui (Otago) and Nasehy (Central Otago) supply trees ai; moderate prices 
for the plantations. The guide has been re-edited, under the direction of Sir R. 
R. Heaton Rhodes, Cominissioiier of State Forests and on the bfisis of cx;pc- 
rieiice gained in New Zealand during twenty five years of practical sylvicatltnrc* 
{Tree-Planter's Guide, i6 pp. Wellington, 1924)- 

552. Soutli Africa: History of Agriculture. In a manual ciititied 
Selected Subjects in the Bconoinic History of South Africa (Cape Town 

1924) certain chapters ate given by IVIr. H. de Kock on agricultural progress and 
pastoral resources under the administration of the Dutch East Indian Company 
(1652-1795) as also on the agricultural conditions of the region from the begiiin- 
ing of the British occupation. ' 

553. Greece : The adoption of the Metric System. — This system of 
measures came into force by law from i March 1926. Previously the kilogram 
had been adopted in the Greek Customs tariff as the legal measure of weight. 
In practice however the oka of 1.282 kilogrammes and the oAa of about 1.30 li- 
tres continue in use. The metric measures of weight and capacity will not be- 
come obligatory till i March 1927, and in the meantime the Government lias 
to institute at Athens an Office of Inspection for weights and measures. 

554. Italy : Application of Legislation with regard to Land Recla- 
mation, — A practical guide to legislation on land reclamation has been pro- 
duced by Dr, BbiSEO Jandoeo, Inspector at the Ministry of Public Works, in 
the form of a substantial article of some thirty pages, octavo, published in the 
Annali dei Lavon Pubblici Year LXIV, No. 2, 1926. This of course, refers 
to the law of 30 December, 1923, which cancels in the matter of transformation 
of swamps and marshland all such provisions as may previously have been 
in force but are not embodied in the new text. 

The article contains a general survey of the provisions for land reclama- 
tion, as undertaken by the State or by the persons concerned, and for this pur- 
pose the schemes improvement are grouped under two categories. 

Some general observations follow as to framing the statutes of the recently 
formed land improvement companies and as regards new schemes to be taken 
up by provincial or communal associations previous^ existing. There is next 
a practical demonstration of the conditions which determine in the various ca- 
ses the concession of land reclamation schemes of the first category ; the tech- 
nical and financial stipulations for any such concession ; the extent to which 
contributions will be required from the State, the provinces and the land owners 
respectively ; the assessment and collection of these contributions ; the guaran- 
tee for payment of them ; credit facilities ; financing of the work involved ; 
upkeep of works when constructed ; the processes by wliich the land is improv- 
ed and transformed' after drainage ; minor schemes of land improvement (in 
the 'Second category) ; and the part taken in the work (as regards the Pontine 
Marshes) by the municipalities of Anzio and San Felice. 

' ' 555-' Italy : Irrigation Services. — The HydrograpMcal Service of the 
' Ministry' of' Public Works has extended its activities to the utilization of water 
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for agricultural purposes with special reference to irrigation schemes, and has 
recently published a special study of the subject : Le irrigazioni in I talia : wo- 
tizie preliminari sulla estensione delle inigazioniy suite modalitci di esse e suiprezzi 
pmticati nelle diverse regioni italiane (Roma, lyibreria dello State, 1926), contaiii- 
ing the results of investigations undertaken with a view to obtaining accurate 
knowledge of the conditions which at the present time determine the irrigation 
problem in Italy. The enquiry took account of the following factors : (ii) quan- 
tity of water at present supplied per hectare in the various regions and in res- 
pect of the various crops ; [h) practical methods employed in irrigation, (length 
of time, systems of rotation, etc.) ; (c) imits of measure applicable and charges to 
be made for water ; {d) estimate of water requirements for various crops ; 
(e) brief note with regard to the extent of the irrigated zones in the various 
districts of Ital^n 

The following reports are of vSpecial interest : — the report on the valley 
of the Po b)^- Prof. GiandoTTI and that by Bng. Pauuucchini on the region of 
the Veneto. These communications are prefaced by introductory considerations 
of a general character : Prof. B. BrKdia suppHes a chart, of the high -temperature 
conditions obtaining in the regions of Italy during the period when irrigation 
is practised (April-September), Bng. G. Di Ricco gives some statistics as to 
measurements of rainfall, and Prof. G. De Marchi goes onto examine the prin- 
cipal results which the reports of the Sections establish in relation to the water 
supply conditions of the various divisions. 

The point which is specially brought out is that the quantity of water sup- 
plied for agricultural purposes depends exclusively on the amount of water 
available and not on the actual requirements, there being frequently a wast- 
age where water is in abundance and a shortage where it is difficult to provide 
an adequate water supply. Local habits and traditions have more w^eight than 
rational considerations in determining the ways and means of irrigation. The 
prices at which water is sold are apt to vary very much even in coterminous dis- 
tricts, at times they may be so high as to make it an economic proposition only 
to irrigate crops of a very high yield and at times prices ate very Io%v in relation 
to the various sources from which the water is tapped. 

The data derived from observation of local practice with regard to the quan- 
tity of water actually necessary for various forms of cultivation are scarcely 
ever reliable since there is on all sides a tendency to consider as indispensable 
whatever water is available. Finally the examination of rainfall meastueinents 
establishes a fact which is perhaps contrary to the general belief, namely, that 
the differences between the amounts of rainfall during the irrigation period, 
and hi the various districts are slight 'in comparison with the supply of water 
required for irrigation purposes. The volume provides also a number of illustra- 
tions and three charts of rainfaU measurements for the different periods of the 
summer season. * 

556. New Views on the Physiology of the Flower. — Certain new 
views are being put forward on the importance of the floral envelopes ha rela- 
tion to their function which will undoubtedly modify the old view of SpkENOEi# 
that the perianth acts as a kind of banner ^ (vexilla) for purposes of. attraction. 
Prof. Gustavo Bruneuei, in a brief note remarks that there ought to be much 
wider circulation of certain studies such as those of BusCAUioisii and Poeeacci 
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Oil tlie antliocyaiiiiis especially from the point of -view of the oxidases, since the 
principal fitD.ctioii of the floral envelopes may be respiratory. According to 
the phylogenetic point of view this '' vexillary ” function would be grafted at 
a later time on to the respiratory functions of the flower, which would render 
more compreliensible the evolution of this organ, but it may be iiecessar}?’ to 
di.scard the theory' of Spreng-EE as to the relations between forms, colours and 
scents of flowers and the animal world, in particular insects, (Gustavo BruntvUUI^ 
F'unzio 7 ie respimtoria e junzione vessillare del fiove, 12 pp. small 8vo. Roma, 
1925). 

557. Paraguay : Glassification of Cotton. — The Government lisis is* 
sued appropriate ordinances which are now embodied in a law providing for 
the creation of a State Department for cotton classification and in a decree 
fixing the grades of cotton in bale ready for exportation. Five categories are 
distinguished : I. Special ; II. Good First Quality ; III. First Quality ; IV. Second 
Quality ; V. Inferior Second Quality. The formalities of State inspection are 
duly prescribed, and it is provided that such inspection may be carried out, 
if so desired, in private concerns. The technical bases of the process of clas- 
sification are also established. (Diario Oficial, No, 1155, 1163 ; 1925). 

558. Dutch Indies. — The Commercial Section of the Department of Agri- 
culture, Industry and Trade of the Dutch Indies has published a booklet in 
French carefully compiled and well iflustrated with photographs, giving a con- 
cise but fairly complete account of the Dutch Indies, particularly in revSpect 
of' agricultural and, economic resources. Emphasises laid on the importance 
of those islands in international economic relations, as supplying tropical pro- 
ducts on a large scale and having extensive direct trade relations with a num- 
ber of eoiisuming countries, chiefly European. This issue of the manual is 
especially intended for circulation in France, Belgium and Switzerland, and the 
Commercial vSection contemplates a subsequent publication of a more complete 
work with special ■ reference to the economic aspect of questions affecting the 
Dutch Indies. {Les Indes Nierlandaises, pages 74, i6nio large, 26 photographs. 
No date) . 

559. Butch Indies : Centenary Publication on Cuitivatioii of Tea 
( 1824 - 1924 ). — The Experimental Tea Station, {Pfoefstationvoor Thee) at Bui- 
teiizorg (Saxa) has produced a substantial series of articles profusely illustra- 
ted in a volume published on the occasion of the Tea Congress held at Bandoeng 
in 1925 . The book contains an explanation of the various difficulties with whicli 
the cultivation of the product in question has had to contend dinrhig the period 
of a hundred years {1824-1924) and a survey of its development. It opens with 
tliree historical studies. Dr. C. H. Bernard (Director of the General Bxperiiiieii- 
tal Tea Station) writes on the Progress of the Cultivation of Tea in the Dutch 
Indies — Dr. C. P. Coen Stuart (a Plantation expert at the Experiment 
Station) on the early days of Tea ■ cultivation in Java ; -2 H, C. H. De BiE 
(Inspector , of Agriculture) has a study on Dutch Tea Cultivation from 1830 

^ 1924, Other articles include a study by T. J. LekkereERKER (Inspector of Agri 
cultural Instruction) on two regional . associations of tea planters, a contri- 
bution' from a 1 * Master Storekeeper on the fluctuations of Java tea on the 
Butch 'market, and' one by B.'Bageman on the functions of the Tea Expert. 
; — - Dr. Cohen Stuart in' an article Assam Versus China '’deals with' teacul 
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tivation from the stand point of agricultural economics, while Dr. Bernasd 
presents the results of study and observation on the tea blight (Helopaltis), 
and Dr. J. J. B. DEUSS (Chemist at the General Experiment Station) comments 
on the concinsions of J acobson with regard to cultivation of the plant and on 
the development of the teclniical processes by which the product is prepared. 

There are in addition some reminiscences by I^IM. W. P. Bakhoven', L. A. 
F. II. Baron Van Heeckeren tot Waeien, Dr., C. F. Cohen Stxjart, of the orh 
ginal conditions both of planters and plantations which led to the development 
of the tea woalth of the Dutch Indies, as also in conclusion a history of the Agrh 
cultural Association of Soehahomi by W. DE Wos and a history of the Experi- 
mental Tea Station by Dr. Ch. Bernard. 

The volume is completed by a very full bibliography and illustrated by 
some striking plates, several coloured. {Gedenkboek der N ederlandsch Indische 
TheladUw 1824-1924. Uitgegeven door het Proefstation voor Thee big Gelegenheit 
van het The congres met Tentoonstelling, Bandoeng 1924, pages 242, 8vo, 42 pla- 
tes Weltevreden no date). 

560. Internatioiaal Wine Trade from 1900 - 1925 . — At the Jubilee Con- 
gress of the Comite international pour le commerce des vins, cidres, spiritueux 
et liqueurs ill Paris” the ‘‘ FMeration Suisse des negociants eii vins ” presented 
an extensive report on tMs subject witli a wealth of statistical data and appro- 
priate comment. The report dealt with the question under various headings- 
wine production, legislation in respect of traffic in wines in the various countries 
both as regards producers and consmners, the home marketing and consump- 
tion, import and export data, customs tariffs and excise duties levied on wine, 
teetotalisin and its influence on the international traffic in wines, the organiza- 
tion of wine production and trade. 

The conclusions of the report may be summed up as foEorrs : {a} a better 
legal definition of the so-called non-alcoholic wines, prohibition of use of this or 
any similar description arishig from the inclusion by different legislations un- 
der the definition wine ” of non-fennented grape-juice and the fermented pro- 
ducts of quite difierent faiits ; (6) prohibition of the manufacture and sale of 
artificial wines ; (i:;) reduction of fiscal burdens on the wine trade ; {d) organi- 
sation against the, Prohibition Beague ; [e) general propaganda throughout the' 
world in favour of wine. 

Journals and Reviews^ 

561. Germany : Gheesemakers* Pocket book, 1926 . — Published by 
P. Parey of' Berlin, the 49th year of this well' known German hand-book sees its 
appearance in two , parts. The first part, in addition to the customary general 
calendar nnd diary, contains a handy technical summary of everything relating 
to the management of xows in milk and to the processes of cheesemaking., 
The tables have been compiled from recent statistics of the industry. ' The 
second part contains a complete list of addresses of cheese making and similar 
establishments , in ‘Germany, the iuformatibn relating to over 10,000 firms, and 
' a systematic 'survey of aB those public institutions, 'which m the German Re- 
public are promoting the science and industry of cheesemaking. In addition 
there will be found inserted die legislative and administrative provisions on 
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tlie subject . (Milchwirtschaftliches Taschenhtwh fur ig26. Year XMX. Berlin, 
1926). 

562 . Gliiiia s A New Agrictiltiiral Journal , — Under the litle of “ Lung 
Pao '' a new journal has been published at Foochow, in Fukien, by the Union 
of Foochow Agricultural Associations. It contains articles in Chinese. 

563. United States : Some Changes in the Experiment Station Re™ 
cord. ■ — With the begiiining of a new volume of this old-standing and valua- 
ble review, published by the Office of Experiment Stations of the U. S. Depart- 
ment of Agriculture, a number of changes have been made in the arrangement 
of part of the material handled, so as to make it more convenient and readily 
accessible to readers. While the Section on “Foods - Human Nutrition” will 
be continued and will include as before the fundamental studies which have 
always been associated with human nutrition, there will novv^ follow imme- 
diately on it two new sections dealing with questions closely connected with 
home economics, one entitled “ Textiles and Clotliing ”, and the other “ Home 
Management and Equipment The first of these sections embraces studies 
of the handling and utilization of textile fibres and similar materials which 
vrere previously put haphazard among the articles on agriculture, forestry or 
farm production, as well as studies of clothing and laundering, for wiiich no 
appropriate place has previously existed. Under Home Management and 
Equipment are included 'maxLy of the farm home studies formerly classified 
under , Rural Sociology and Agricultural Engineering. 

The additional sections are obviously considerably broader in scope than 
the portions which tliey, replace, and it is hoped ultimately to develop them 
with the growth of their respective subjects. Unfortimately, however, the to- 
tal space available in the Record is now no greater than before. The last en- 
largement from 1600 to 1800 pages per annum was made in 1911, since wMch 
time the quantity of agricultural research has immensely increased, involving 
severe pressure on the space for abstracts. Only comparatively little expan- 
sion can therefore be expected on any subject, but it is hoped to cover as ade- 
quately as possible the studies made by the Dej)artment of Agiiciiltinre and the 
Experiment Stations. {Experiment Station Record, Vol, 54, No. i, Washington, 
1926). 

564. Italy : Special Number on Mulberry Growing and Silkworm 
Rearing, — The fourth number of the current year of V Italia Agricola is de- 
voted entirely to tlie subject of mulberr^^ growing and silkwomi rearing in Italy, 
tlie articles being profusely illustrated. Among the contributors are V. A 14 :>e : 
Changes in type of mulberries and silkworms in Italy ; — G. Dragoni : Gene- 
ral Survey of the world production and trade in silk ; — L. Arima.TTb:i : The 
silk industry and trade in Italy ; — E. MAnENOTTi : The great benefits of the 
mulberry rearing of silkworms ; — E. Parbnti : Ancient and modern mulberry 
cultivation ; C. AcquA : The technique of the production of the silkworm ; 
— R. Grandori : Problems of the Italian silkworm seed industry ; • — L. Ca- 
STEW : Failures in silkworm rearing in Italy ; — V. Fioruzzi ; Silk worm rear- 
ing on a permanent industrial scale ; — M. Battageia : Mulberry growhig and 
silkworm rearing in J apan. In addition to letterpress, this number contains 
a table showing production of cocoons in the different provinces of Italy. 
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565. Italy : Official Bulletm of the Royal Experiment station for 
tlie Industry in Essences and otfier products of Citrus Fruits, 
Reggio Calabria* Bolleltino IJfficiale della R. Siadone Sperimentale per 
IHndustfia dalle esseme e dei derivati dagU Agmmi in Reggio Calabria ,, 

This is tlie title of a montMy review which has begun to appear in Reg- 
gio Calabria as from i J amiary of this year. Besides original contributions, 
the Bulletin contains abstracts and economic and trade particulars. In 
the first two numbers there is a short account of the work of the Station 
done to encourage the preparation of citrus fruits essences, etc. The Bulletin 
is the continuation of the “ Annali '' of the Station of which two volumes had 
already appeared. 

566. Italy: L’Industria itallana delle Conserve alimentari ^ — 
This is the title of the bulletm of the Royal Experiment Station which has 
been organised for the food preserving industry at Parma. It appears monthly, 
beginning with the January issue of this year. Annual subscription : Italy, 
Liras 20, other countries Liras 30. Offices, Parma, Viale Fanstino Tanara, 21. 

567. Italy : Bulletin of the Royal Plant Pathology Station at ' 
Rome. — A new series of the Bollettino della R. Stazione di Paiologia Vegetale 
began in J anuary of this 3- ear, showing the greater impulse which the directors 
of the Station, Prof. L. Petri and B. Pevronee, are intending to impart to en- 
quiries and investigations into phytopathological questions connected with 
Italian agriculture especially that of Southern Italy. 

568. ItRly : ** II Notiziario chimico industriale — This is a new re- 
view wliich is published monthly at Turin and is edited by a committee compo- 
sed of persons directing the most important institutions of applied chemistry 
in Turin. Among those are Prof. Baedracco (R. National Institute for the Lea- 
ther Industry) ; Prof. F. Gareeei (Institute of Industrial Cheniistr}^ at the Ro- 
yal School of Engineering) ; Prof. L. Mascareeei (Institute of Pharmaceutical 
Chemistry of the University) ; Prof. C. Montmartini (Institute of General Che- 
mistry at the Royal School of Engineering) ; Prof. V. ScuRTi (Royal Agricultu- 
ral Station) ; Dr. V. Preyer (“ Fiat” Research and Inspection Laboratory) ; 
F, Grottanexei (Nobel D3mamite Company Ltd.). Annual Subscription: 
Itaty, Liras 80 ; abroad, Liras 140. Business Office, Via Ospedale 20, Turin. 

569. Japan : Builetin of tlie Chemical Society of Japan. — The issue 
of this Bulletin began in J anuary of the cmuent year. Reirorts are published 
in their original form, English, French or German, and the BuHetin contains 
contributions sent to the Society, as well as original articles in J apanese. Chief 
Editor Jitsiisaburo Sameshima (Chemical Institute, Faculty of Science at the 
ToMo Imperial University). Annual subscription for 12 numbers : 4,00 Yen. 

570. Latvia : Acta Horti Botanic! Universitatis Latvieiisis. — 
This publication, otherwise' known as Latvias UnivarsHaies Botaniskd Ddrza 
Raksii, will appear three times a year. Editor : Dr. N. Maeta :Riga, KronmUa 
bulv. 4, L. U, botanisM lahoraioria. The articles are published in German, En- 
glish and Latvian. 

571. Gzecho-slovakia : Annals of the Agricultural Academy*' — • 
Under, the title of Sbomik ceskosloveuske Akademie Zemedelske tins is n new 
review of the progress of the agricultural sciences. The publication is divided 
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into two parts : Part A. containing original contributions ; Part B abstracts and 
bibliograplay. Among tbe contributors are names of repute in agricultural 
science, Stokxasa, Ernka, SMoniK KopBcky, KRBja, KrnzmucKY, 

Reich, Tbe first number contains original articles by Stoki^asa and Bakes 
on tlae mechanical processes of the anaerobic respiration of the plant organs ; 
Easca on cheese bacteria; Novak on the climatic and pedological types of Cze- 
chO“SlovaMa ; Taotek on registration and records of the data of perforniaiicewS 
and heredity among the dairy cattle of Moravia ; Kas oil investigatioiivS of the 
physics of soil science. ' 

The annals ate published in Prague. Price 24 Kc. (Apply, Secretariat de 
I'Acadimie, Prague 11 ^ Jimgmamiova, 18), 

P&rsoml 

572. Dr, J, C. Arthur, emeritus professor of '' Perdue University has 
been appointed an honorary member of the Russian Botanical Society in the 
mycology Section, in recognition of his researches on mildews. 

573. In the Portuguese Review “ Brotoria ” No. 1,1926, published at 
Caminha, an obituary notice appears on the Rev. Joaquin M. A. DE Barnoea 
by the Jesuit father Jabie Pitjujua. director of the Biological laboratory 
of 'Sarria, Father de Barnoua who died in June 1925 has left works of an 
educational character on botany and mineralogy. The results of the impor- 
tant expeditions organized by the Institucion Catalana d'Historia Natural of 
which he was president and by the Sociedad Iberica Seccion de Barcelona, 
of which he was permanent secretary, have been embodied in a number of 
valuable scientific notes and in the report entitled Flora vascular del 
Principado de Andorra 'b 

574. The death is announcd of Prof. W. Bateson, director of the '' Jolui 
limes Horticultural Institution Merton, England. As is well known, Prof. Ba- 
teson was renowned as an exponent of Meiidelism, and Ms works on genetics, 
particularly '' MendePs Principles of Heredity occupy, a conspicuous place in 
the extensive contemporary literature on heredity and selection. 

, 575, Prof. Antonio Berekse, a well known worker in the sphere of agri- 
cultural entomology and of phytopathology, has been presented with a gold 
medal and honorary diploma by the Agricultural Society of Eombardy. 

576. The wellknown horticulturist Exither Burbank died on April nth 
last at Santa Rosa, California, at the age of 77 years. 

' 577. Sir Thomas H. Eeeiott, permanent Delegate of Great Britain at the 
International Institute of Agriculture, and Councillor of the British Embassy 
to the King of Italy, died in Rome last June. Sir Thomas was an expert in 
aU branches of agricultural administration and for over twenty years was Se- 
cretary to the Ministry of Agriculture and Fisheries in Eondon. His work in 
connection with the control of foot and mouth disease ,and other contagious 
^ diseases of stock was particularly elective, and Ms name wM always be assoda- 
: ted with the marked development of his Department wiiich took place during 
tkeearlier years 'of the present century.' His interest' in the International 
Institute of Agricultee dated, from the days of its foundation, and latterly 
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lie was one of the most active and devoted meiii 1 :>ets of the Permanent Com- 
mittee . 

578. Prof. Abois Gross, director since 1904 of the Landes-Ackerhau-umd 
Flachshefdtungs-sohule of Schonberg, Moravia, and member of the Govern- 
ment Adjudicatory Commission for agricnitural instmction, on wMch he did 
most valuable work, died on 15 March. 

579. Prof. Ebuasd Hacked, the eminent Austrian professor of Agronomy^ 
died at the age of 76. His works on plant classification are renowned. His 
fine herbaxima was acquired several years ago by the Viennese Museum of Na- 
tural History. 

580. Prof. S. C. Hariand has been appointed Head of the Department of 
Genetics on the stafi of the Cotton Research Station of the Empire Cotton Grow- 
ing Corporation at St. Augustine, Trinidad. {Tropical Agriculture, VoL III, 
No. 4, 1926). 

581. Bare S. Haskeeu of Tulane University formerly an official of the 
United States Department of Agriculture, has been appointed Director General 
of Agriculture for Persia. 

582. A biographical notice of Prof. Heinrich Immenborer, director of the 
Institute of Agricultural Chemistry in the University of Jena, of the Thurin- 
gian Regional Institute for Agricultural Research, and of the Observatory of 
Fluvial Hydrography at Vacha on the Werra, appears in the Die Landwirt- 
schaftlichen Varsuchs Staiionen review (No. V-VI, 1926) edited by Dr. Brnst 
MiSChe, the occasion being that of the twenty-fifth jubilee of Immendorfp's 
work as director. The researches made by Prof, Immenboree with E. Ebmp- 
SKI on Calcium cyanamide as a fertiliser, are well known, having been for the 
most part published in Calciumcyanamid als DungemitteL 

583. Counsellor Prof. Dr. KAre DinusiEr died on 12, April last. He was a 
renowned teacher and investigator of the chemistry of enzymes, particularly 
those embraced by the technology of agricultural chemistry. Since 1896 he 
had been professor at the 'Higher Technical School of Munich. 

584. Jacques Loeb. The Journal of General Physiology has devoted one 
numbet (VoL VIII, No. 4, 1926) to 'the commemoration of this illustrious 
scientist. A notice of the death of this physiologist appeared in an earlier 
number of this Review (No. 4, 1924) giving a list of his principal works. 

585. Dr. Caeeo BA Marchesexti director of the Botanic Garden and the 
Natural History Museum of Trieste, has died. 

586. Prof. Gian Domenico Mayer, Professor of Farm Engineering and one 
of the most eminent of the staff of the F. htituto superiore agrario at Portlci 
(Naples), died on xo July, , Prof, Mayer gaye a certain' special direction to 
the study of his subject, as may be seen from his works. He was anxious that 
rigidly technical treatment,, necessary for the analysis of the various divisions 
of the subject 'matter, ^ould 'be linked with other aspects of the problems of 
farm engineering, and that accordingly the inter-dependence of the technical 
side with, economic, social questions and 'those of agricultural' science should 
be realized.; 

587. The death has been announced 'of 'Prof. Josef Munzar formerly 
lecturer 'in the Higher School of Agriculture, at Briinn and later in the Academy 
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of Agriciiltiire of Tabor. Tiie Czeclio-SlovaMaii Agticultufal Academy of wMcli 
Jie was a member, publishes in its Miiteihmgen, No. 2, Vol. 2, an article on 
Ms numerous scientific works. 

588. A loss to the scientific circles of the island of S. Domingo has been oc- 
casioned by the death of Sir H. AeRorb NicnonhS, C. W. G., M. D., F, D. S. 
He was well known as the author of the Textbook of Tropical Agriculture 
and’ had done much to develop the Bomitiica Botanic Garden, wMch is now one 
of the most interesting of the West Indies. He was also Principal Medical Of- 
ficer of the Island. 

589. Dr, N. HjAiyi'iAR NncssoNjfor 35 years head of the Swedish Seed Asso- 
ciation and director of the Experiment Station of that Association at Svalof , 
has died at the age of 69. 

590. With the death of Josef Norc on 20th March last Bohemia has lost 
an old expert in the genetics of barley. He had actively employed himself in 
the production of selected varieties of barley. The one bearing his name is 
now spread widely through Germany and has brought to its author many ho- 
nours and prizes, amongst wMch are an honorary diploma from the Austrian 
Government (1905), a gold medal from the same Government (1906), a first 
prize in London {1906). His literary works were not numerous, but his publi- 
cation Ziichtung botanisch reiner Formen bohmischer Gersten auf Ginind der 
etbliclien Eigenschaften {Berichte der V ersuchsanstalt fur Braueretindustrie in 
BoJimm 1902) has remained a standard work, being a complete account of his 
investigations on barley. 

591. Br. Henry Fairfieed Osborn, president of the American Museum 
of Natural History '' has been elected a foreign member of the Royal Society 
of London. 

592. Carto Vancocw^r PEPER,for 22 years prof essor of agriculture of the 
United States Department of Agriculture and ex-professor at the Washington 
State College died at Washington on ii February last at the age of 58 
years' 

593. Prof. Charges R. Ricbarjds, director of the American Association 
of Museums'', has been decorated with the Legion of honour by the Bhench 
Goveminent. 

594. Br. Gustavo Scheteenberg, lecturer on botany at the University of 
Gottingen, received the Be Candoeee prize of the Physical and Natural History 
Socie*fcy of Geneva. 

505. The death, has been announced of Prof. Bruno SkaeweiT, teacher of 
Farm management ('' BetrieMehre ") at the Agricultural Institute of the Al- 
bert University of Ronigsberg. 

596. On 6th May 1926, at the age of 79 years, another eminent biological 
chemist died, Franz von Soxheet Dr. pJiiL, Dr. med. et CMr. h. c. and 
ordinary professor of agricultural chemistry. 

' 597. The Agricultural Society of Lombardy has also granted a gold medal 
to Ing. Careo Stabieini in honour of his great activity during the last fifty 
years in promoting national agriculture and particularly that of I^mbardy* 

, 598. At OuJ, in Roiimania, the death has occurred of prof. B. STEFANE- 
scu, general 'director of horticulture at the Roumanian Msnsiry of Agriculture. 
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599. Dr. Loins, Tie^jBns sworn expert of the Chamber of Commerce and 
Industry of Berlin and director of the Laboratory in Berlin of the German 
Botasii Syndicate died on 19th January last at the age of 68 years. 

600. Prof. H. Wh^on, assistant director of the '' Arnold Arhore- 

turn has been presented with the gold medal coined in memory of V:^IXCH 
by the British Royal Horticultural Society He is the first American who- 
has recewed such an honour. 


Dott. G» A. R, Borgble^SANI, diretiore respomabile. 
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SERICULTURE IN PERSIA 


Historicai, Sketch. 

Persia has always been considered as one of the cradles of seri- 
cnltnre. It is thought that the rearing of silkworms was known 
there at the same time as in China. 

The industry however had only slight importance up to the VIII 
century, a period when under the influence of the Arabs it began to 
be developed. At the end of the XIII century Geneva merchants 
bought silk from Ghilan. During the XV and XVI centuries, accord- 
ing to D. F. Fatont, numerous companies exchanging European 
goods, particularly sugar for silk and silk stufis manufactured in Per- 
'sia, installed themselves on the shores of the Caspian and of the 
Persian Gulf. Under the influence of this trade, sericulture de- 
veloped rapidly and reached its zenith about 1669, with a production 
of 2 million kilogrammes of silk. Ghilan alone supplied almost half. 

Towards the middle of the XVIII century, for reasons which 
have not been recorded, production decreased suddenly to such an 
extent that in 1750 scarcely more than 200 000 kgs. of silk were 
produced. That decrease was of short duration and in 1850 produc- 
tion went up again to a million kilogrammes, of which more than 
half was exported to Europe. Sericulture which was then, as these 
figures indicate, very flourishing, was hit by the terrible plague which 
ravaged Europe. Pebrine made its appearance in Persia about i860. 
Production became almost nil, in 1885 it amounted to scarcely 40 000 
kgs. 

' The drop in the price ' of silk in the European markets only ' ac- 
-centuated 'the disaster. The breeding of silkworms was no longer 
-successful. ' In many regions, especially in Khorassan, at Yezd and 

X A^r. mg. 
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Kacliaa, tlie plantations of mulberry trees were pulled tip and 
replaced by opium poppy crops. 

Pasteur’s work having enabled the disease to be eradicated, 
sericulture was again encouraged in most silk producing countries. 

This reaction however did not touch Persia, whose silkworm seed 
producing establishments were so ravaged by ,the disease that in 
1867 she had to appeal to seed producers of Japan. 

About 1890 some ’Greek seed producers introduced experiment- 
ally seed of the Baghdad breed. The results obtained being satis- 
factory, the importation of this seed increased rapidly in the Cas- 
pian provinces and began to revive on the Plateau. In 1906 close 
on 300 000 boxes were reared at Ghilan, 30 000 at Mazaiidaran 
and Khorassan and 4000 on the Plateau. Numerous firms instal- 
led suffocating and drying plant at Ghilan. There were in 1908 more 
than 70 of such installations, and during the same year about two 
and a half million kilogrammes of fresh cocoons were exported. 

This period of prosperit3^ was only to be of short duration ; the 
war occurred, the commerce of silks and cocoons was suspended. 
The Caspian provinces, especially Ghilan, were invaded, the seri- 
cultural establishments pillaged by the revolutionaries and bolchevist 
troops. The peasants, who could no longer sell their cocoons, again 
pulled up their mulberry trees and planted rice in their place, this 
being in demand for the provisioning of the armies and selling at a 
very remunerative price. After the war it was found more difficult to 
dispose of this product and silkworm rearing was again started. 
In 1924 about 40 000 boxes were reared in Ghilan; in 1925, 90 ooo„ 
and this year the market absorbed 100 000 boxes, 

PXESKXI^ STATE OF SBRICUETURE. 

The restoration of sericulture is a slow process. The silk pro- 
ducing industry is hampered in its development : — 

1) By the suppression of transit across Russia. 

2) By' the influence of exchange and the quality of the cocoons, 
produced. 

Before the war suffocated and dried cocoons in Persia were sent 
to, Europe by the Caucasus. The low cost of transport enabled them 
to compete with cocoons from the far East., 

. The seed destined for the Persian rearing establishments also^. 
came, through Batum and Baku. 
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As a result of the Russian revolution, transit was no longer per- 
mitted to foreign merchants, except in rare exceptional cases. 

The despatch of cocoons being made in light but bulky bales, 
they could not be transported by caravans or by motor transport 
on account of the excessive cost w^hich would be asked. Their ex- 
port could only be effected economically through Russia, where 
transport is by boat and railway. The market is therefore to some 
extent monopolized by Russian companies. On the other hand, 
silkworm seed consigned to Persia is now sent hj devious routes, 
coming either by Beyrout. Baghdad, Kermanshah, or hj Trebizond- 
Tauris. The importers owdng to the great risks they run (frost, pre- 
mature hatching, etc.) sell them at a higher price. At the present 
time the Persian silk producer pays a great deal for the seed vdthout 
knowing at what price he may be able to sell the produce. 

Moreover, the high cost price of the cocoons owing to the superior 
value of Persian currency compared with the depreciated currenc}^ of 
importers (Italy, France) and their poor quality, causes them to be 
little in demand on the market, Japanese or Chinese raw silk is 
bought in preference. 

The rearing of silkworms only gives the rearer a very small profit. 
That it is still practised is due to the cocoons being paid for in ready 
money and to the present scarcity of money in Ghilan. Many mer- 
chants of silkworm eggs even advance money to the silk producers 
to induce them to buy : the amount which varies from 5 kraus to 
one toman per box is then repaid at the time of production. 

Conclusion. 

Persia is preeminently a silk-producing country, the rearing of 
silkworms being practised in all Provinces except on the Persian littoral 
in consequence of very great heat and in a few regions unprovided, 
with water or very cold. This industry can only be made pro- 
sperous by adoption of a thoroughly comprehensive silk producing 
policy. 

In addition to expected improvements the silk producers must 
be educated, schools and experimental stations must be set up to seek 
the varieties , of silkworms and mulberry trees best adapted to the 
different regions, for the distribution of mulberry plants, creation 
of nurseries for giving every encouragement to growers, and protec-, 
ting them against sudden falls in selling prices. It should be ende- 
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avoured to make tMs production a houseliold matter, that is to say 
that each person should rear a few boxes of silkworms eggs so as to 
increase his income and at the same time the national wealth, without 
however being too iiinch affected in case of the always possible 
crisis* 


R. Deboudeait* 

Director of the Persian Institute 
of Silk Seed. Teheran. 



GLASSIFICATION OF CEREALS, 


Can the; American system of ceassification be apfeied 

IN Europe? 

In a paper published recently in this Review (i) it was stated^ 
among other things, that the Roumanian Government was very 
deepty engaged with the question of the storage of cereals, examining 
the possibility of introducing the American system, with standardiz- 
ation, classification and certification.' In that paper only the expe- 
diency of introducing into Roiimania this well knowm and much 
boasted American system was dealt with, and it w^^as then noted 
that this system, so far as constructive technic and machiner}^ 
were concerned — silos and elevators — had begun to be general 
even in Europe in centres wdth a brisk trade in cereals, but that as 
regards commercial technic (standardization, classification and cer- 
tification) it w^as not adopted in Europe. 

We think that it might be interesting to study the question from 
this more general point of view and to investigate the causes which 
prevent the adoption in Europe of a system of commercial technic 
which has given such splendid results in America, 

We propose to do so, but with this object we must begin by in- 
vestigating the American s^^stem as a whole, without too much de- 
tail. The problem' which we are dealing with is mainly ' one of stor- 
age, L e. 'the concentration of stocks of cereals in the most important 
centres, classification and other operations w^hich we shall examine 
later being onl^r accessory operations, though also very , important. 
Ill America, as everyw^here, the original object was purely' and simply 
that of a more convenient ■ system of storage, capable of handling 
easily large quantities of cereals at the least possible cost ; it w^as pos- 
sible to effect this by means of improved mechanism, by automatic 
unloading and weighing, elevators, etc. on 'the one hand and the system 

(i) Vol. Ill, October- December, 1935 : “ Situation of the Orowth and Commerce of 
cereals in Roumania 
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of silos with vertical cellular compartments on the other, a system 
allowing of a more rational utilization of the accommodation, so 
provided and cheaper liandling by automatic unloading of the cells. 

Tins system of storing silos, elevators etc. has been introduced 
all over Europe and works admirably. 

But in America the storage system wms not considered complete 
here but was made to embrace also accessory systems of^ commercial 
technic, namely : — standardization, classification, certification, and 
warrantage, operations entirely independent of each other and 
especiail^^ independent of the actual s^rstem of storage. 

To avoid any possible confusion we will first of all examine 
briefly each of these operations : — 

(1) Standardization has for object the fixing each year of 
types of different quality categories for each kind, types represented 
by samples, termed '' standards serving as basis for the classifica- 
tion of the respective cereals. 

(2) Classification has for object the sorting of the cereals, by 
kinds, into quality categories, each subdivided into quality classes. 

Classification, that is to say sorting into quality categories, 
follows the lines of the above mentioned standards, after which comes 
the subdivision of each quality category into classes; 

There are therefore several quality categories for each kind of 
cereal (wheat, rye, maize, barley, and oats), according to the province 
of origin, the kind of crop (autumn or spring sown), the colour and 
other indications of this kind, as for example for wdieats : — hard or 
soft. Then, for each quality categor3>^ there are several classes formed 
on mote or less recognized lines, such as the relative weight (relation 
between volume and absolute w^eight, generally expressed in kilo- 
grammes per hectolitre), the percentage of foreign matter, and the 
conditioning, that is to say the keeping power of the goods. 

(3) Certification consists in the fact that each consignor (the 
person who deposits the cereals) receives from the management which 
receives the deposit of cereals a certificate recording the making of 
this deposit, indicating the quantity, kind, quality category, class 
and other indications of an administrative kind. 

There now conies in the essential point of the system : this certif- 
icate is not a document of the ownership of the goods deposited, but 
a document 'giving right to an equivalent quantity, of similar goods 
of' the same category and class. 

This point is very important, for owing to it the goods deposited 
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are exempted from preserving their individuality, i, e. the management 
of the warehouse is not obliged to keep the goods separate for each 
owner, but mixes them according to category and class, without 
troubling as to whom the different parts in each category and class 
belong ; tliis is possible owing to the fact that the management is 
not obliged to deliver the* actual goods deposited, whether on the 
spot or elsewhere, but only goods corresponding to the same cate- 
goxj, class and conditioning. 

It is chiefly in this, and we might almost say solely in this, that 
the great advantages of the American system lie, advantages which 
may be summed up as follows : — 

1) Economy of space in the w’arehouse, for it is not obligatory 
to reserve cells of the warehouse for each owner even for the smallest 
quantity, or to wait until each owner has sufficient goods to fill the 
cell already engaged. By mixing the goods of several owners the 
cells are quickly filled and the charging of full rates for use of nearly 
empty compartments is thus avoided. 

2) Facilities in transport, since it is not necessar}^ to •wait the 
arrival at destination of the goods consigned, but other equivalent 
goods, already available, can be delivered. 

3) Facility of business dealings, since the risks of differences 
of guaranteed quality, quantities and of terms of transport, are un- 
dertaken by the management of the warehouse. 

But to realize effectively the advantages enumerated in these 
three paragraphs, there are 3 sine qua non conditions without which 
the whole system become illusor^^ or onerous : — 

1) Very excellent transport facilities must be available so 
as to be able to meet every exigenc3- without delay. 

2) Very large quantities must be handled , with a veiy brisk 
turn-over, to ensure a return on the great amount of capital invested 
without being obliged to charge the consigners burdensome rates for 
storage. 

3) A well chosen staff, exceptional both as regards profes- 
sional capacity and especially as regards absolute trustworthiness 
is necessary. 

It remains now to be seen : — 

{a) .Whether the countries of Europe are lacldng in system of 
commercial technic in their European organizations, and whether the 
European, cereal trade is really chaotic or not. 

(&) Why European States have not yet adopted the American 
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system known as '' classification of cereals 'k if it is really superior 
to the European s3?'stems. 


Contrary to general opinion (except of course tliat of experts), 
cereal trade in Europe lias an excellent organization of commercial 
teclinic, wliicli tliougli relatively old, lias f^roved its superiority for 
European conditions and is still quite adequate to deal with any such,, 
however pretentions, which have been formulated in Europe. We 
speak, of course, exclusively of the commercial technic side. Ect us 
now see what this commercial technic in the European system is. 

The principal object in all systems is that of enabling the twO' 
contracting parties, seller and buyer, to come to an agreement with 
the greatest possible precision, even at a distance, regarding the 
different qualities of cereals offered and regarding the conditioning of 
these cereals. 

This is how Europeans long before Americans solved the problem : 

There are for qualities : — , 

(i) '' Sealed samples authentic samples of the goods offered 
are delivered and it is guaranteed that the goods delivered will agree 
with the sealed sample. In English the clause is “ as per sample 

This method is used especially for superior qualities, since it 
enables the full value of such goods to be realized. 

In the American s^i^stem, full valuation for a fine qualit}^ is im- 
possible, for in making quality classes it is not possible to make an 
infinite number of divisions and it is also impossible to admit special 
mention for exceptionally fine qualities, as the goods no longer pre- 
ser\re their indi\iduality ; on the contrary, each class, even the very 
best, only represents an average of qualities admitted in the respective 
class, of which there is in each class a higher and a lower limit for ad- 
missibility in that class, wEeiice it results that the higher limit will 
always be sacrified in favour of the lower limit. 

In the American system the object sought is not so much full 
valuation of the quality as that of the formation of large lots of goods 
of each class, so as to realize in this way the other advantages of the 
system ; i. e, something is sacrificed on^ the quality , in order to gain 
advantages, in handling, storage, transport, transfer, etc. 

It is certainly a question of convenience, of calculation, but in 
order ' that this calculation' should show that the American system is 
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rigM we should have to ' consider all the American conditions, con™ 
ditions quite different from those of Europe. 

In any case, one thing is certain, ixamely that the American sys- 
tem in no way pretends to wish, as is suggested by certain persons 
lacking knowledge in Europe, to raise the value of the qualities of 
cereals and thus contribute to the selection of qualities, such an aim 
on the contrary being achieved rather by the European systems. 

(2) “ Tyfes — These are again samples of goods like the 
previous ones, but of a more general character than the latter, for 
in this case it is no longer a question of presenting an authentic 
sample taken from the goods offered, but only an informative sample, 
so to speak, which enables a more or les sprecise explanation of the qual- 
ities oft'ered to be made at a distance. 

This method, less rigid than the previous one and always subject 
to a margin of fluctuation fixed by custom, perfectly regulated and 
mentioned in the type contracts, has especially the advantage of 
informing the markets, both home and foreign, regarding the dif- 
ferent qualities of cereals produced in the country in the respective 
year. These '' type samples '' have on the other hand a more or less 
fixed character, generally for dealing with one season's crop ; goods are 
always so described by each selling firm and it is enough to mention 
this number in offers, correspondence or contracts. 

(3) '' Special indications — In this case the samples are 
replaced by a description of the category of quality, giving 
origin (province, region, district) colour, etc. and indicating the weight 
per hectolitre and the percentage of foreign matter all according to 
guarantee or taken as basis of the agreed price, compensating re- 
ciprocally for excess or deficit. 

Generally this method is used in combination with the previous 
method, that is to say the type samples with special indications. 

(4) '"FAQ”. — Word comi)osed of the initial letters of the 
three English words “ fair average quality ” but it is customary?- to add 
" generally recognized at the time and place of lading as the average 
quality m.ay vary according to the region of origin and according to 
the time. ' This method, being in use in international commerce for 
the bulk of the cereals sold, is very interesting, as it is especially 
the qualities ' without special pretentions which form the bulk of 
imports and exports. But what is especially interesting in this method 
is the , means of determirdiig the " fair average quality at the place 
and time of lading ” that is to say the control of this determination. 
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Tlie control is done by means of standards '' that is to say type 
samples taken from the cargoes of different origins for each month ; 
there “standards'’ are taken by agents of the corn exchanges and 
kept ct the disposal of interested parties in case of need. 

These “ standards " are certainly the origin of the Aniericaii 
classification ; but, nevertheless, these two things should not be 
confounded, for the “ standards '' wliich we are now dealing with 
have onty as object a basis of control in case of doubt or dispute, 
while the standards in the American system are type samples serving 
as basis of classification, that is to say for the distribution of the goods 
in groups of categories and quality classes. The standards with which 
we are here dealing exist not only for cereals but also for a niiniber 
of other goods, especiall}?" for textiles, and it is only in this sense that 
the idea of standards generally spoken of in the commerce and 
industry/ of many articles should be taken. 

* 

As regards the conditioning of the goods, that is to say the keep- 
ing power or shall we say, the sanitary condition of the goods, the 
following three clauses are in use : — 

(1) Good merchandise sound and dry, ■ — Every cereal, to be 
considered as good, sound and dr37', should on handling give the 
sensation' of being cold and free from moisture ; the slightest temper- 
ature which does not feel cold to the touch indicates the start of 
fermentation. 

(2) Such as it is, is a clause which indicates that the buyer 
accepts the goods with the conditioning such as it is, that is to say 
that the bu^^er takes the risks of conditioning on himself. How- 
ever custom, which is alw^ays conceived in a spirit of equity and has 
its basis on reciprocal loyalty, adds ; — (the goods should be sound 
at the time of lading). 

(3) “ Rye-terms ” or rye clause ^ (“ slight dry heat to be considered 
as good ") means in usance that certain cereals heat during transit, 

but being sound and dry cool easily when they are placed in the open 
.air. This is especially the case with rye, whence the expression “ rye- 
terms.", but it occurs also with maize, for which reason shipments 
of maize are almost exclusively dealt with under this 'express clause. 
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From what has been said we are easily convinced that : — 

(i) There exists in Europe and elsewhere, as well as in America, 
a system enabling agreement to be reached with precision at a dis- 
tance regarding the qualities of goods and their conditioning. 

2) This system, which we may call the European system, is 
less rigid than the American system and it moreover permits the 
fuU value being given to superior qualities, so that it may therefore 
rather encourage the selection of cereals. 

(3) In the American S5’'stem quahty is partly sacrificed to 
advantages gained by other sides of the system : — promptness in 
delivery, economy of space, facility of transfer. 

In this manner we have answered the first of the two questions 
which were formulated above namely ; — 

{a) Whether the countries of Europe are lacking in system of 
commercial technic in their European organizations, and whether 
European cereal trade is really chaotic or not ? 

The above notes offer an explicit answer thus ; — The cereal 
trade in Europe is by no means chaotic ; it has a system of commer- 
cial technic which was formed and improved successively in accord- 
ance vith European methods, means and exigencies. 

As regards the second question formulated above : — 

(6) Why European states have not yet adopted the American 
system knowm as “ classification of cereals ”, if it is really superior 
to the European systems. 

Although the reply might be deduced from what has been explain- 
ed above, we consider it useful all the same to insist more fully on this 
point to avoid all possible confusion. First of all it must be clearly 
noted that in the American system there are two perfectly distinct 
parts : — the contruction and mechanism part (silos and elevators) 
on the one hand and the commercial technic part (standards, classes 
and certificates) on the other. 

The former is a question of storage, while the latter is simply a 
question of commercial technic. 

The summary’’ description of the American system given above 
shows that the first part, that of storage, can exist alone , without the 
second part. 
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The converse does not hold good. The second part, that of 
commercial technic American system (classes and certificates) cannot 
exist and would have no reason for existence without the first part. 

But that is not to sav that another svstem of commercial tech- 
nic cannot exist and function independently of the system of storage. 
Proof of this is furnished by what happens in Europe,, where the com- 
mercial technic, very w’ell organized up to the minutest detail, func- 
tions quite independently of the system of storage, very varied and 
often precisely identical with American storage silos and elevators. 

In these conditions a question very naturally arises : — With the 
introduction of storage silos and elevators on the American system in 
large numbers into Europe, why was the European system of com- 
mercial technic persisted in ? ETiy wns the second part of the Amer- 
ican system obstinately rejected ? 

The answ’er is very simple ; — Because the conditions both of 
agriculture and commerce and the means of transport in Europe are 
entirely different from those in America. 

Nor should it be thought that it is for lack of large quantities of 
cereals to be handled that countries in Europe are indifferent to the 
American S5^stem ; this might be true for certain European countries, 
but not for all. 

The following table show that there are countries in Europe 
without classification, with a higher production of cereals than that 
of certain countries of i^imerica having the classification system ; such 
is the case of Germany and France compared with Canada, each of 
these two countries having a higher production than that of Canada. 
But what is still more characteristic is that France has a foreign com- 
merce in cereals almost as large as that of Canada, w'hile that of Ger- 
many is more than three times as large without having felt the ne- 
cessity nor even the utility of introducing classification of cereals. 

Great Britain, which has a relatively small production, has a 
foreign trade in cereals more than three times as great as that of the 
United States or of Canada. It must not be thought that a distinct- 
ion is obligator^' in this respect betw'een importing and exporting 
countries for cereals ; the proof of this is furnished by the United 
States which, with their enormous production of over looo millions 
of quintals, only exported about 3%, the classification of w'hich is 
mainly for home trade. Canada only exported 20 % and Roumania 
exported 48 % of her production. 
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Tabee I. — Average igog-igi^ in quintals. 


Countries 

Grains 

Production 

Inlports 

Exports 

Germany 

Wheat 

40 430 840 

24 217 109 

3318357 


Bye 

lOI 31S 075 

3 893 220 

7940578 


Barley 

30 402 183 

30 828 567 

26 005 


Oats 

86 186 182 

5 569 857 

4 156 356 


IVIaize 

73X 250 

8 169 208 

399 


Total 

259 068 530 

72 677 961 

15 441 695 

France . . 

Wheat 

88 626 740 

10 388 937 

47 603 


Rye 

13 335 930 

527 424 

6 888 


Barley 

II 501 564 

1 376 643 

173 017 


Oats 

53 482 672 

3 972 371 

16 887 


Maize 

5 661 834 

4 745 954 

25 3^5 


Total 

172 618 740 

21 on 329 

269 710 

Great Britain and Norikern 
Ireland 

Wheat 

H 

Ol 

00 

52 4S8 1 68 

205 987 


Rye 

12 622 698 

41 1 367 

I 692 


Barley’ 

10 866 439 

21 948 


Oats 

23 551 816 

9 15^ ^79 

171 275 


Maize 

— 

21 135 503 

344 698 


1 Total 

52 049 293 

94 <^52 656 

745 620 

Romnania 

Wheat 

23 893 233 

48 185 

13 3^2 640 


1 Rye 

I 1S8 441 

9536 

903 477 


j Barley 

5 440 528 

16 991 

. 3525335 


j Oats 

4 216 174 

7623 

I 566 S87 


Maize j 

27 302 810 



! 60 242 1 

9 §97 281 


Total 

62 041 186 

142577 

29 255 620 

Canada • . . 

Wheat 

53 647 786 

55 363 

20 207 1 38 


Rye 

531 980 

: 787S 

26 729 


Barley 

9 857 335 

! 18 306 

I 047 22S 


Oats 

54 237 610 

I 12 941 

I 816 277 


Ik'Iaize 

4393719 

2 655 059 

4 349 


Total 

1 1 
1 

■ 

122 668 430 

; 2 749 547 

23 loi 721 

United States, . 

Wheat 

187 819793 

255 876 

14 510 438 


! Rye 

9 168085 

, — 

145 345 


Barley 

40 237 182 

— 

1 627 879 


1 Oats ‘ 

965 468 

632 820 

1 189 603 


Maize 

1 688 967 478 

753:714 

II 010 736 


Total 1 

! I 092 158 006 

I 640 410 

28 484 001 
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Blit the most characteristic example is ftunislied by Germany 
which has a very high production (260 millions of quintals) and at the 
same time a very appreciable foreign commerce in cereals, both as 
imports (72 600 000 quintals) and as exports (15 500 000 quintals) 
while Canada exported 23 000 000 quintals and the United States 
28500000 quintals in round numbers (i). 

Germany has then a very large home trade in cereals, in short 
she contains, more than any other country in the world, aU those 
elements m^hich might seem to justify the introduction of the system 
of classification of cereals, and yet she has abstained from doing 
so. What makes it all the more interesting for our thesis is that 
Germany is not a country which has neglected the problem of storage 
of cereals, on the contrar}^ she has made further progress in the matter 
than any other country in Europe, 

Germany has encouraged associations for storage of cereals in, 
every way, and it is owing to such encouragement that there are at 
the present time in Germany a very large number of warehouses 
for storing cereals, for the greater part on the silo system and all 
having quite modem elevators, cleaning apparatus, etc. 

Despite all this apparatus and plant and despite even its orga- 
nizations, which make it easy for cereal producers to have sales in 
common, Germany, wdiich has all that could be desired in this res- 
pect, has resisted the temptation to introduce into her country the 
commercial technic of the American system represented by the 
classification of cereals. 

If such is the situation for Germany^ all the more reason for other 
countries, finding themselves situated in less favourable conditions 
for ^ an American system, to abstain from that system in spite of the 
magnificent results which it has given in America. 

This once more proves that w^hat is excellent in America is not 
always practical in Europe, seeing that circumstances and means are 
quite different. 

E. M.'Brancovici, 

Professor at the Academy of Com-' 
mercial and Industrial Research 
of Bucharest. 

(i) As is seen in the statistical tables given above (taken all from the Yearbook of Agn- 
ciiUural Statistics of the International Institute of Agriculture of Rome) we have taken the 
averages of five pre-war years, since the post-war situations are everywhere more or less 
abnormal. 



SCIENTIFIC MANAGEMENT OF AGRICULTURAL LABOUR, 
ITS DEVELOPMENT TN GERMANY AND ITS INTERNA- 
TIONAL IMPORTANCE. 


The last century was one of enormous progress in German agri- 
culture, a fact too w^ell knowm to need further demonstration here. 
Equal progress was made in other countries. No doubt one of the 
causes w^as the development in agricultural science. The father 
of agricultural science in Germany, Albrecht Thae-R, pointed out 
that agriculture can be regarded either as mereh" physical w’-ork, or 
as an art or as a science. But even to-day agriculture still lacks 
scientific application, and agricultural science itself still requites 
considerable development. This development how^ever depends 
itself among other things on the state of agriculture at the time, the 
general economic position, and the degree of development of science 
in general and of natural science in particular. Many of the great 
advances in chemistry, in physics, in zoolog}^ in botany, in the science 
of heredity, organization and other spheres have found expression in 
important developments in agriculture. In this place w^e shall only 
mention, from among scores of others, two names whose scientific 
work has benefited the whole world, Justus Liebig and Gregor IVIendee. 

The attention paid to the different branches of agricultural 
science at different times has been very different. So long as it was 
merely a question of increasing the yields, the conditions being such 
that increased gross yield meant increased net yield, the branches of 
agricultural science which received the greatest attention were the 
natural sciences e. g. plant-structure, cattle-breeding; etc. In time 
of bad prices more attention had to be paid to the economic side of 
agriculture and aid was sought in economics. 

The consideration given by agricultural science to the problem 
of agricultural labour was also very 'different at different times. Thus 
Thaer in his standard text-book '"Grundsatze der rationellen Landwirt- 
schaft when considering the general question of agricultural labour, 
deals ,very fully with the problem: of the skilled labourer. Similarl35^' 
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Joliann Heinricii von Thunkn, treats in Ms '' Isolierte Staat very 
fully of the problem of labour and wages. I/ater this side of the prob- 
lem was again neglected and plant-structure and cattle breeding 
again came to the front. It was not till the eighties that two author- 
ities on agricultural management von der GouTz and Foho laid 
stress on the human factor again. The latter also made the first and 
a very successful attempt indeed at a practical and scientific analysis 
of human labour. Again recently it was Abrkbok who, as in other 
works too, in his '' handwirtschaftliche Betriebslelire ”, emphasized 
the importance of the human labour problem in agriculture and 
made useful suggestions. He suggests that nine-tenths of the problem 
of agriculture consists in the management in human material. 

Before the war in Germany much attention used to be paid to 
the problem of agricultural work by the management section of the 
German Agricultural Society, and the chief of that section, Oekono- 
mierat Dr. Stibgbr never lost an opportunity of impressing on hearers 
its importance, when speaking at any one of the man^^ travelling exMb- 
itions. It was also he who first made an attempt to form this prob- 
lem of agricultural labour into a separate and distinct section of 
agricultural science, and his ideas on this subject can be found in 
his book Der Mensch in der Taiidwirtschaft ” published in 1922. 

All this very promising work in Germany suffered a setback dur- 
ing the wat. In 1919 the author of this paper gave the lead in start- 
ing experimental work on the agricultural labour question, making 
use both of the work of Frederic W. Tayoor and of the psychotecli- 
nical methods employed for years in industry. But for this type of 
work both an experimental farm and a scientific institute were neces- 
sary. TMs need was soon supplied by the Government of the Free 
State of Saxon5^ who not only offered but also equipped the Pomm- 
ritz estate and thus made possible the work of Prof. B rbitzki, whose 
name soon became famous in Germany and abroad. The aim of the 
author at that time was to improve all kinds of agricultural work by 
exhaustive scientific studies, and then, making use of the results thus 
obtained, to educate and train the agricultural worker accordingly. 
This work did not remain confined to Pommritz, for soon it was also 
begun at Landsbetg a. Warthe, Konigsberg i. Pr,, Stettin and by many 
practical farmers who got interested in it. A small journal also be- 
, gan to be published, as can be seen from the bibliography at the end 
of this paper. Scientific employment of agricultural labour began 
to be included in the curriculum of many colleges, and there is no 
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doubt, that its neglect for so man^^ years will be more than compen- 
sated hj a very iaj)id development in the next few years, for which 
the action of the colleges will be largely responsible* Agriculturists 
were at first sceptical, but are now convinced apparently of its sound- 
ness and are readily apptying its principles. In a few" 3"ears time some 
of the results and ideas of its science will be shewn to be for the common 
good of agriculture. The importance of its study is enhanced ver\" 
considerably b^" the knowledge that its results may enable us ultima- 
teh" to reduce very considerably the w^ages bill, the largest item in 
general working expenses, of w"hich it seldom forms less than 30 % and 
often more than 50 %. 

As in other branches of agricnltural or other sciences further 
development depends on international effort, which implies a certain 
give and take between nations, and I have no doubt that the German 
scientist will worthily fulfil his part. I shall now attempt to give a 
brief account of wdiat appears to me to be the specific German, and 
the general international problem. Though w"e shall concern ourselves 
mainly with plw^sical work, we ■ must not forget that there is hardly" 
any work w’hich requires greater mental eff'ort, and that in any case 
ph3"sical and mental effort is closety related. 




Comi)etent work can only be done by the competent. Hence 
the first and last problem and the very basis of the matter con- 
sists ill the creation and preservation of a suitabl}" competent and 
skilled rural population. But in Germany, as in other industrial coun- 
tries, a process very alarming for agricnlture has been taking place 
in the last decades. The quantity and quality of its rural population 
has been constantly diminishing^ thus, while in 1882 the, land and forest 
w^orkers in, German}" numbered 3,975,2045 in 1907 they were only 
3,388,892 strong, including 387,329 alienSj showing a' decrease in 
rural population of very nearly a million, which must be considered 
as a very serious loss to agriculture especially wlien thinking of fu- 
ture sources of labour. According to Hainisch's '' Die Taiidfluclit ” 
the same has been observed also in other countries. 

The ' rural population must be physicall}", mentally and morally 
fit, and hence it appears to me, that racial hygiene will have to be our 
first auxiliary science. That undesirable leakage of emigration must 
be absolutely stopped, and its opposite must be aimed at. No doubt 
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it would be an excellent thing if w^e could apply to man the ideas ap- 
plied and tested in the case of animal breeding ; in. fact the mania, ge 
laws of the different countries are modest attempts in this direction. 
Propaganda might achieve much. 

For the proper judgement of the human body and its abilities 
we must get a fuller knowledge of its aiiatoiii^^ and its niechaiiics. 

It has to be taken into account that the upbringing and rearing 
of the young in country districts is not such as to result ultimate!}' 
ill a healthy and strong man, even granted the best hereditary pre- 
dispositions. Thus infantile mortality in the country is much high- 
er than in the towns. But proper rearing is not only of importance 
for the proper building-up of the body but in the last instance, it also 
determines that body’s ability for work. If only for that reason 
alone our problem will have to concern itself with nutrition and there 
can be no doubt whatsoever that its study, particularly in times of 
highest mortality, in the different countries and localities will lead to 
important conclusions. Just as we cannot judge properly the human 
body without an adequate knowledge of anatomy, so, in the study of 
the problem of nutrition w^e shall have to make use of physiology and 
of the physiology of nutrition in particular. Undoubtedly it is just 
as important for man as it has rightly been considered to be for 
animals. 

But skill as w-ell as physical strength is essential to the agricultural 
labourer especially with the advance in quantity and quality of nia- 
chineiy used. That skill must be gained b}" appropriate bodil}- 
exercises, and the introduction of the spirit of sport into agriculture 
wdll help much in increasing the pleasure of w^ork. 

The prevalent viewg not confined to Germany, has been that eveti 
the feeble-minded are suitable for agricultural work. And as 
,Hainisch tells in one of his books, in some districts of France the 
healthiest and cleverest cliildren emigrated to town, while the weak! 
physical^ and meiitall}", stayed in the country and w^ere absorbed into 
agriculture. Yet as a matter of fact there is hardly a profession 
which calls for so many abilities, so much knowledge and understand- 
ing aS' agriculture, . The intelligent worker wdll always find scope for 
Hs intelligence in agriculture. Unfortunately, however, the rural 
population is provided with schools and other educational facilities 
on a much poorer scale than the urban population, and very much more 
still remains to be done in Germany for the land worker by improve- 
naent in educational facilities. 
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Any, even, tlie simplest, agriculttiral work is performed not only 
witli tlie body but also mdth the heart and soul. Where there is no 
love for the work, there can be no pleasure derived from it, and no pro- 
per will to work can exist. The will to work is the motive power, the 
steam, without which even the most perfect engine cannot function. 
Much will also have to be done in this direction to improve the human 
material Though education, which must start earl}^, can help much, 
yet its powers are somewhat limited, since it can never completely 
eradicate a hereditary inclination to laziness. And so psychology 
appears of paramount importance, and on experimental psychology 
we shall touch later. 

The size of the farm has a considerable influence on man and his 
work. Where the faiin is small, a man is closeh’ bound up with it 
and the soil, and where the labour is provided b}- the family the in- 
terests of all are the same. But, as the size increases more and more, 
outside labour has to be employed, lacking an}^ natural interest in the 
farm. That interest must therefore be artificially created and main- 
tained. With increasing size it becomes increasingly possible to use 
machinery, and to employ special workers for special work, and to 
introduce a division of labour. The small sized farm is handicapped 
in all these respects, and no amount of co-opeiation wdll overcome 
this handicap. However, it is not true that this particular science can be 
onl}" or mainly of advantage to the large sized farm, though its benefit 
to a smaller farm may take another form. This is of the greatest 
importance to Germany, w^here three-fourths of the total cultivated 
land is in the hands of the small or medium sized farmer. 

It is just the ordinary manual work whicli has so far received too 
little attention, and I do not doubt that much of it could be improved 
with a resulting increased productivity. If manual work is of the 
greatest importance on the small farm, its importance is not much 
diminished, despite introduction of machiner^^ also on the big farm. 
These considerations will hold good in other countries. True the in- 
tensity of working will make a difference, e. g. the big American w^heat 
farm can use a greater proportion of macHner^^ And the more one 
passes in the direction of crops needing intensive cultivation e. g. po- 
tatoes, turnips etc., the greater becomes the need for emplo^ring ma- 
nual labour. It w^ould be very desirable to get,' by means of interna- 
tional comparisons, information as to requirements of labour at farms 
of different sizes and under .different systems of management. To 
make such figures comparative the work would have to be carried 
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out under the direction of some central authority, and a lead in this 
respect from the International Institute of Agriculture would be 
welcome. ('^) 

No doubt the most important branch of agricultural science 
still remains the performance of agricultural work, i. e. the relation 
bet\¥eeii man and the object of liis work, whether through the inter- 
mediary of tools or macliineiy, or not. Agricultural work, even in Ger- 
many alone, and no doubt much more so in other countries, is vein^ 
varied. This can be partly accounted for by different climatic and soil 
conditions, by the different s3^stems of management, the different 
types of work to be done and no doubt by the human element and the 
different level of civilisation attained at any given time. In many 
cases however, in fact, generally, the a.bove explanation does not ap- 
pear satisfactory or sufficient, when one considers the simple hand- 
tools, hoes, shovels, sc3d:hes, forks etc. which are used in the most 
diverse forms for the same w^ork in different places, or again the 
plough share. General geogra|)hical investigations however on some 
of these tools, e. g. rakes and spades, carried out in Germany lead 
to the conclusion that, it is not as would appear, an adjustment of 
the tool to the conditions of work, with wliich we are here dealing, 
but that use is here rather a ■ question of tribal peculiarit3u More 
exact and local investigations sliow’ed that often in a ver}?’ limited 
space e. g. tivo neighbouring villages we find the greatest diversit}" 
in tools employed for the same purpose. 

These deviations and peculiarities become even more striking 
when one considers the process of w'orking itself. Although mechanis- 
ation of industry’ b}" the introduction of elaborate niacliinerv or other 
similar arrangements ma}’ lead to success in some cases, still w^e must 
not neglect the simple hand-tool. x\nd let it be said here to the credit 
of the industrial investigator that he does not forget it. Undoubted!}' 
among the great variet}- of different tools in use, there are some pe- 
culiarty • suitable for a given type. of soil or for a given kind of fruit 
and this can alw^ays be found out by comparative working experiments 
and by general observations. Investigations on these lines, has been 
begun in Germany but on account of its difficulties it will take some 
time. 

This problem udll have to be dealt with internationally. It 
would be instructive to make an inventor}^ of the different tools used 

^ TMs lias now actmlly been undertsaken by the instittite, Ed. 
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in tlie different countries, and to form somewhere a permanent col- 
lection of illustrations and descriptions. Who could give a better lead 
in this work also than the International Institute of Agriculture ? 
hater on perhaps a collection of the different tools themselves could be 
formed. If a start were made in a number of different countries there 
would be greater hope of ultimate realisation of our aim. I should 
also like to draw attention to the great difference in the materials 
used for making these tools as well as to the differences in weight 
between them. Too heoivy or too light tools tend to inefficiency. 

]\Iachines and bigger tools differ also in this respect from the siiiall 
hand tools, that they are very often produced on a large scale in works, 
and tlitis may become products of international trade. But their 
importance does not lie even in this or in that they perform the work 
for which they were originall^^ designed, but, in the fact that they do 
the -work with very little human effort. 

Now howr ate we to determine the different degrees of useful- 
ness of the ' different tools ? Only by careful stud}- of their mode of 
wmrking. In this we shall have to make use of previous psychol- 
ogical work, in its application to industry, and maiiil}^ that referring to 
time, movement and fatigue. This wmik can be carried out in one 
of two ivays. Either, with the aid of the simplest tools in practice, 
or with the aid of the most up-to-date scientific apparatus in specialty 
equipped laboratories. In practice, how^ever, w’e shall confine our- 
selves, in most cases, to the elimination of the inappropriate e. g. the 
elimination of wnoiig movements etc. Investigations carried out so 
far in Germany^ prove, that just as tools can differ very considerably 
over a very limited area, so can the modes of doing different tasks e. g. 
the binding of wheat, planting of potatoes, etc. These differences, -which, 
can only be explained by^ habit and origin, find expression also in prac- 
tice, iiamety, in differences of work done. Only lack of space prevents 
me from quoting many examples, and no doubt many" will occur to 
any practical farmer. 

Investigations of the different agricultural tools and of the dif- 
ferent modes of doing tasks show^s how much more lias still to be done 
for the perfection of the different, separate, agiicultural tasks. But 
we must again proceed from analysis to syuithesis, and, considering 
the totality of the agricultural tools, investigate first the different 
separate processes of working, and then compare them -with each other. 
Thus it is possible to cut corn with a sickle but also with various types 
of scythes or mowing-machines.' Binding and carting again can be 



750 


SEEJDORF 


performed in different ways. The planting of potatoes too shows 
considerable differences, whether it be in the mode, of preparing the 
field, or ill differences of tilling implements used or lastly in the 
different waA^^s of planting, by machine or by hand. The same diffe- 
rences are seen in eA^ery kind of agricultural work and probably apply 
in er^ery country. These different modes of Avorkiiig are also a very 
important field for our investigations, which will have to be carried 
out with the aid of the above mentioned auxiliary sciences. 

Besides A^er3^ careful time obser'vations the cinema will be a great 
help ill this Avork, for, on the one hand it will enable us to gain a deep- 
er insight into the different agricultural processes, and on the other 
it AAill be aver}^ important educational aid, illustrating the correct 
methods of procedure in the different tA^pes of agricultural work. I Avotild 
suggest, therefore, that the International Institute of Agriculture 
should form a collection of suitable films and photos, and reciprocal 
excliaiige and lending make them aA-milable to workers in this field. 
Ill addition there v^ould ha\^e to be available the results of working 
studies with a description of all the circumstances in which the)^ w’^ere 
carried out. These external circumstances or so-called geopsychical 
phenomena are of the utmost importance. 

The mode of farm operation enipio3'ed is closel}^ related to the 
size of the farm. To choose a A^er3" simple example. As the size of 
the farm increases the tillage which was originally done by hand 
begins to be carried out by oxen, the next size demands horse labour, 
till in the end we get to motor or steam power. Every kind of work 
will liaA’-e to be reviewed separately, and, b3^ taking into account all 
the existing circumstances, Ave should by suitable comiiarative ex- 
periments be able to achieve further progress. 

The amount of work to be done is largety determined b3-" the form 
of the farm, and the form depends to a large extent on the habits of 
living of the people. Where ever3" one liA^es separately^ on his own 
farm some distance aAva3^ from others, the farm is usuall3^ an iiiiiii- 
terittpted AAdiole with large easily wmiked divisions- Where, hoAvever 
men prefer to Ime in small or large or very large Aillages, the position 
and the form of the fields becomes and more iinfavoiirabie. The roads 
to the furthest fields are frequently vex}- long, and the fields are often 
so small as to be incapable of being tilled otherwise than b3^ hand. 
Such lands, because of their separation from the worker's dwelling, 
and the unnecessarily long distance to be traversed, cause' a great waste 
of energ3^ and therefore a poor return for the work and time spent. 
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Blit means of cominiiiiicatioiis, roads etc. must not be forgotten as 
determining tiltiaiatelj^ the pace of men,, and the perfoiiiiance of the 
draught animal and scope of motor traction. On this question too 
exhaustive and exact numerical information from the different coun- 
tries would be very useful. 

The influence of the shape of the piece of land on the woik has 
alread3/’‘ been noticed but it has 011I3" recent!}^ been the subject of care- 
ful investigation in German It has been found, as was expected, 
that in the case of animal traction work e. g. plougiiing, the efficiency 
of the work rose with increasing distance of working but not inde- 
finitely, for on distances greater than 600 metres the number of rest 
stops is iimcii greater, a fact wrhich decreased the efficienc3X For 
hoeing w^ork short distances give the best results, but optimum results 
much depend on the general w-orking conditions. 

The steading alwa^^s necessitates a great deal of work, A conside- 
ration of steadings in the different parts of only one country, like Get- 
■many, demonstrates a great diversit^^' of method employed. The 
explanation of this W'ill be found both in the different size of the farms 
and in the different general conditions, but, even mote perhaps in 
the peculiar and characteristic building and living habits of the rural 
population of the given district. It would a|)pear an obvious necessity 
for the internal arrangements and the distributions of the different 
buildings round the steading to be such as to help in the performance 
of the necessai}' work with the least expenditure of labour. But this 
is very seldom found to be the case. In the majorit^-^ of cases no notice 
is taken of this permanent avoidable waste of effort. A very impor- 
tant labour saving service w^ould be the introduction of suitable mecha- 
nical implements into the barn, shed and outhouse. This question of 
proper arrangement and equipment of the yard and farm buildings 
has of late' received much serious attention in Germany, to mention 
only the suggestions of Endues in his book “ Der Gutshof von 1925 
Once all concerned have realized that proper yard arrangement and 
building equipment must be also adapted to the general existing con- 
ditions, there can be no doubt that agriculture will profit greatly. 
'True these or similar ideas have already found expression, although, 
from a different point of view, in agricultural architecture, but there 
the question of labour has not received its due share of consideration. 
Faulty yard and building arrangements, but more still unfavourable 
position of the fields, as, pointed out before, account to a large extent 
for the excessive labour and time used per unit surface on the sniaE 
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farm as compared with the large one. In 1907 in Germany the time 
and labour used by a 0.5-2.0 hectare farm as compared with a 100 hec- 
tare farm was seven times as much, while on a 2-4 hectare farm it 
was four times as much. The amount of agricultural labour perma- 
nently employed per 100 hectares of cultivated land was for the above 
three diff erent sized farms respective^ 94, 12 and 63. 

With the question of work on the farm is bound up that of house 
work, for iu agriculture the woman’s work is of the greatest pos- 
sible importance. For this reason the house-work should be made 
as easy as possible, and this could be best achieved by the intro- 
duction of suitable labour-saving appliances. However, hitherto the 
general arrangement of the rooms and the t3^pe of the domestic uten- 
sils in general use have not conformed to the requirements of modern 
domestic science. But in view- of the great interest which women 
in all countries display in these questions, undoubtedly here too 
much could be accomplished by international effort. 

But these questions belong more to the science of agricultural 
management, and with them w'e are not prepared to deal in greater 
detail here — such questions as ; — how' a farmer can best ensure a 
uniform labour supply aU the year rotmd, etc. . 

Much depends in agriculture on the proper use made of the avai- 
lable labour. Even the preparation of the work, first the general 
and then the special idea, determines considerably its ultimate failure 
or success. Here agriculture can learn from industry. It has been 
often pointed out that agriculture is badly .handicapped by the fact 
that a sudden change in the weather may completely disarrange the 
day’s plans. If so, it is one more point in favour of my conten- 
tion that the da^^’s plans should always be made with every possibil- 
itj" in view, so that at the shortest notice it should be possible to 
redispose the available labour and this with the least waste of time. 
In most cases it is the faulty and the badly thought out disposition 
of the labour which is the cause of the greatest waste of time, and les- 
sens both the w'ork done and wages earned. One of the things which 
win help very considerably in a proper w'ork organisation is efficient 
book-keeping, and to the problem of devising a suitable sj'Steni of 
book-keeping for agriculture we shall have to appty ourselves. Some 
very promising attempts in this direction are already in existence. 

If we have been dealing so far with the external conditions of 
work, we must now return again, to the consideration of the human 
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element. We have been investigating so far liow we can increase the 
worker's knowledge of his w^ork, also pointing out that the proper 
will to work is perhaps of not less, possibly of greater importance. We 
are justified in saying that part of the German rural population w^hicli 
works on it owni property has an eiiormous%ill to work, while the pro- 
perty-less part of the population i. e. the one which sells its labour, 
though having a wdll to w^ork, has got it for evident reasons in a 
somewhat smaller degree. The question therefore arises. How 
can the will to w^ork, and through it, the efficiency of its labour, 
be increased in this part of the rural population too ? In 
answering tliis we shall have to consider the farms of different 
sizes separately. \\'Tiere the w^ork is done mosth^ by hired labour, 
as on the large farm, the interest in the work will have to be raised and 
maintained by economic means i. e. by the use of a suitable w^ages sys- 
tem on a sliding scale. The piece wrork system of wages, especially 
in the form of the Pensum prdmienlohnes (work bonus) system is 
being used to an increasing extent in German agriciiltuie, and is no 
doubt very suitable as an incentive to a greater effort. However, it 
is a very delicate idea, rvhich will only jield desirable results in expert 
hands. Because of the constantly changing conditions it is almost 
impossible to lay downi in agriculture any basic numerical relations 
betw-een effort (work) and remuneration. Onty property conducted 
labour studies with a proper knowiedge of all the circumstances in 
wiiich the}' have been carried out can lead to success. But the suc- 
cess thus achieved is sometimes surprising. Cases are known in which 
simple transition from da}' wmges to the work Bonus system led to a 
100 % increase in efficienc}" of the w^ork, and this, not through some 
momentar}^ overstraining, but because of the better use made of 
his powers by the worker. The increased wage, for it is only right 
that the worker should expect and get an increased wage for an increa- 
sed effort, is the best means of retaining the agricultural wmrker at 
his profession and on the land. 

"What is true of the worker is not less true of the farmer, although 
for quite different reasons. For, though not interested in wages as 
such, or in the systems of wage payments, yet he is intensety interested 
in the results of the work, since higher, results mean for him .higher 
remuneration, if one can use this term. 

The success of 'the work depends' sometimes also on the. method 
of' its performance. Thus it has been found in many cases, , by ob- 



754 


SBKDORF 


servation and experiments, that working in columns, as is still the way 
of working in many operations, reduces the eiSciency very consider- 
ably. And this because the least efficient among the workers determines 
the pace of working. Hence the general conclusion, that a number 
of equally skilled people if* more efficient than a great number of dif- 
fereiith' skilled. 

The best results are got ■when e'very one is performing the work 
for which he is best suited. The attempts to place people in occupations 
for wffiich they are best suited, or keep them out of occupations in 
which they are least useful, has led to the introduction of vocational 
tests in the case of many of the town industries. This is easj^ in their 
case, because industry leads to a great number of uniform activities, 
which make possible the de'^dsing of suitable standards for vocational 
tests. The matter is quite different in the ca,se of agriculture. The 
great variety' of agricultural implements makes it very difficult indeed 
to devise suitable tests for given operations, and because of this dif- 
ficulty vocational tests have so far received very little attention in 
agriculture. This difficulty is quite evident in the ca.se of the small 
farm, but things are somewhat different on the large farm. Here in 
vierv of the employment of a certain amount of specialised labour 
e. g. at the machines, in the cattle-sheds etc., the devising of suitable 
vocational tests should not be so very difficult. Although no doubt 
the question of work ■will for some years to come be in the forefront 
of the problems occupying the scientific employment of agricultural 
labour, still it would be an excellent thing by international co-oper- 
ation to develop and deffise now appropriate vocational tests. 

A further great problem will be the education fox work. This 
must be begun early and appropriately carried out. Agriculture is 
in this respect in a much happier position than other professions. 
Attempts are being made in Germany, to provide every agricultural 
worker with a systematic professioual education. If successful this 
will demand a quick provision of a large number of educational and 
experimental farm institutes. 

For many years attempts have been made to create a greater 
sense of well -being among the rural population by enricliing and 
raising the spiritual life of the country side, for only thus can we 
create that pleasure in work, rvithout which no true wiU to work 
can ever exist. In Germany much has been done in this direction 
by the German Society for rural welfare under the leadership of 
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SoHNSEY. A satisfied and an industrious rural jjopulation, wMcli not 
onl}" supplies the town with food and work, but also constantly with 
fresh blood, fresh energ}- and vigorous health, is the principal source 
of na-tional vitality of ever}* State. 


Prof. Dr. W. Seedorf, 

Gottingen. 
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THE SCIENTIFIC INSTITUTE OF AGRICULTURAL 
TECHNOLOGY AT KIEFF. 


la 1924 the Ukraine (U.S.S.R.) was enriched by the foundation 
of a new scientific Institute of Agricultural Technology in con- 
nection with the Poi3rtechnic Institute at Kieff. 

The idea of founding such a scientific institute in the Ukraine 
and at Kieff is not very new. 

About 20 years ago a number of people who viewed with fa- 
vour the progress made by the Kieff section of the Russian Tech- 
nical Society determined to found here an Institute which should 
be able to give answers based on actual experiments to the many 
theoretical and practical questions arising in agricultural Chem- 
istry and technology. They considered that such an institute should 
be able to do experiments under conditions similar to those obtain- 
ing in practice, and should serve as the centre of a group dealing 
with that particular branch of work for the whole district. 

To satisfy these conditions the Institute must be able to count, 
on the collaboration of a number of well equipped scientific insti- 
tutes and above all on an experimental Station fitted with appara- 
tus similar though smaller to those used in the great factories. Al- 
though this w-as a good idea whose realization would most certainly 
have played an important part in the development and progress of the 
sugar industry' in Russia, it was not carried into effect until the 
revolution owing to the technical Society's lack of funds for carrying 
out the entire plan. Strange as it may seem, the Society of sugar 
growers, who, one would imagine, should have been keenly in- 
terested in the execution of the scheme and have felt it a duty to 
help the technical Society with the necessary funds, did not welcome 
it, and the idea was dropped. After the Russian revolution in 
the month of October the administration of agriculture became 
eentraHsed in the hands of the respective central organisations 
of the new government, and I then raised again the question of 
settmg up this Institute of Agricultural Science, 







Fig. io 6. • — General view of the library and reading room. 
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PUTE XXXI 



:g, 109. — Experimeutai Station: 7) ]Milk of lime stirrer — S) Two 
purifiers — 9) Continued action saturator, R. Eiiriiard’s system — 
10) Continued action saturator Potapow’s system — 11) Sulphur 
furnace — le] Motor — 13) Automatic drainin<jf machiuc. 


PI.ATE xxxii: 
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iG. III. - Experimental Station; 15) Evaporation battery ciuaclrnple Eld. 1 1 -. —Experimental Station ; 16) Dry Surface Condcn'^er ~ 1'7'i Puetl- 

effect, Eng. Vitkovitch system. I, II, HI, iv^ Cylinder bodies each niatic pump 18) Motor for the pump 

with automatic draining aiiparatus, ^ ^ . 
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Fig. 115. — Fxpemiiental Station: 35. 8 Kilowatt motor — - 26) 3 Fig. 116. Experimeutal Station: 28) vStcaiii boiler at pressure of 6 

Centrifuges ~ z7) Motor. atmospheres — 29) Vacuum pumxr for refilling — 30) tieccptable 

Fasburg system. 


Plate XXXVI 



Fig. 1 17. — Experimental Station: 31) Wort 
rectifying column — 3c) Kefrigerator — 33) c 
Fermentation Vais — 34) Rectifying Column 
Barbet. 



Fig. 118. ■— Experimental Station : 35) 
Vaamni pump for boiling potato wort 
— 36. Condenser. 


Fig. 119. — Experimental vStation: 37) Po- 
tato rasp — 38) Motor 39. Vacuum 
pump, 
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Despite the very bad economic situation in the country, the 
idea was sympathetically received and it was decided to start the 
work necessary for its materialisation. 

Towards the end of 1919 designs were drawn up for the equip- 
ment primaiil}^ of an experimental Station for the sugar industry. 
The making of the apparatus was entrusted to the work shops of 
the sugar factories. The end of 1920 saw the completion of the 
greater part of the equipment, and consequently the opening of 
the experimental Station for the sugar industr}- took place at Kouisk 
early in 1921. 

At a joint conference of the Union of sugar workers and of the 
Directors of the Sugar Iiidustr}" held at Kieff in November 1921 
it was decided on my advice to found an experimental station 
at Iviefi, which should be the central station in all Russia for the 
sugar industry. Thereupon the whole of Koursk station equip- 
iiieiit was sent back to Kieff to be under the agricultural Techno- 
logy department of the Polytechnic Institute there and a .certain 
amount of extra equipment was ordered. The Polytechnic Insti- 
tute allotted enough room in its chemical laboratory for the provi- 
sional installation of this equipment, until such time as a special 
building . should have been put up for the station. 

Now the Agricultural Technology^ department of the Polytech- 
nic, Institute of Kieff already possessed the equipment of an experi- 
mental Station for industrial fermentation products, and hence 
it was decided to extend slightly^ the original project for the orga- 
nisation of a research station dealing only^ with the .sugar industry 
and to create instead a scientific research institute for dealing with 
the technology- of every’' agricultural industry, v/hich should cover 
all scientific experimental research on The 'sugar' industry, the 
production of alcohol, beer, starch, molasses, vinegar, etc. 

The equipment of tliis research institute is ’ now complete and 
some idea ; of its arrangements can , be got from looking at the re- 
productions given here of 17 photographs. 

Among the machines will be seen wonderfully made models 
of those used in the factories, of' which some are of .recent' inven- 
tion and have been first' tried at the experimental station. The 
Station is' run exclusively by. electricity and uses a special generat- 
ing installation. Itis' furnished ,with^ very 'excellent' measuring 
apparatus which allow of a minute, control of operations ' 'and .of 
the- utilisation of energy. ^ ■ 
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Tie creation of the scientific Institute of Agricttltnral Techii- 
ology is of enormous importance to the Ukraine and to the v/hoie 
of the U.S.S.R. Firstly this Institute will allow the study under 
conditions similar to those found in practice of many questions 
theoretical and practical of agricultural Chemistry and other bran- 
ches, which have not hitherto been studied and whose study in 
actual practice was often impossible for technical and economic 
reasons. 

Again the Institute will act as the centre of study for trying 
out new type industrial machiner}^ and new processes of produc- 
tion before their trial on a larger scale in actual practice. 

Finally it wall senT-e as the focus of all the lirdiig forces of the 
country, which are devoted to the perfecting of agricultural tech- 
nolog^q by the concentration of all the scientific work and tliouglit 
on this subject and by bringing the results of this work to the door 
of ail interested. 

The Institute w^ill also be of great international importanoe. 
Its staff will endeavour to make the results of their work known 
to the whole world, as has been the traditional custom of Russian 
savants. My firm conviction of its** importance to international 
science has induced me to write of its origin and equipment to the 
scientists of the world. At the same time I take this opportunity 
of asking similar institutions in other countries to help towards 
the development and perfecting of our Institute by sending us 
scientific material models for the museum, publications for the 
library’” etc. The Institute will be quick to acknowledge all such 
help and vill consider it a pleasant duty to give in exchange its 
own productions as wrell as by publication to spread widely the 
result of its scientific researches. 


I, A. XOtJCHARnNKO. 
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Papers. 

CELLULOSE AND ITS DECOMPOSITION IN THE SOIL 
BY MICRO-ORGANISMS, 

The literature on the decomposition of cellulose in nature is 
growing dail^^, owing to the fact that this substance or group of sub- 
stances forms the largest single constituent of plant tissues introduced 
in great abundance into the soil, in the form of animal manures, 
green manures and various plant residues. Notwithstanding the 
numerous contributions to the subject, we still know comparatively 
little concerning the organisms active in the decomposition of cel- 
lulose and the chemical processes involved. Since most investigators 
of soil organisms were looking for bacteria active in the particular 
processes under examination, and since the bacteria decomposing 
cellulose are rather specific in nature, the difficulties are easily un- 
derstood. The question of direct or indirect participation of cel- 
luloses in the formation of dark-coloured organic residues in the soil 
has also called forth recently considerable discussion, especially from 
the point of view of the origin of peat and coal. ' The following 
paper is a siimniar3.^ of the investigations on the decomposition of 
celluloses by micro-organisms carried out at the Department of Soil 
Chemistry and Bacteriology of the New Jersey Station by the author 
and his associates. 

Microorganisms coNCERNier) in CEununosK decomposition 

IN THE som. 

Micro-organisms capable of decomposing celluloses in the , soil 
are found among bacteria, fungi, and actinomyces. The abEity 
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of protozoa and other invertebrate animals to decompose cellulose 
in the soil still remains to be investigated. 

Various attempts have been made to classify the celltilose de- 
composing bacteria into aerobic and anaerobic forms, thermophilic 
and denitrifying forms, but it is doubtful whether any sharp lines of 
demarcation can be drawn between the different groups, since a 
thermophilic form may be at the same time an anaerobic organism 
or may be capable of reducing nitrates to atmospheric nitrogen. If 
any division is to be made among the bacteria decomposing celluloses, 
it should not go further than the separation into the aerobic and, anaer- 
obic species and even here the division is not very sharp, Each of 
these two grou . s of course contain thermophilic and non ther- 
mophilic forms, organisms capable of bringing about the complete 
reduction of nitrates and those that are unable to do so. The group 
of aerobic bacteria includes a number of species capable of decompos- 
ing pure celluloses with a varying degree of rapidity ; here belong 
spore-forming and non-spore forming bacteria, rod-shaped forms, 
spherical and s|)irochaete-like forms. 

Very few of the anaerobic bacteria capable of decomposing cel- 
luloses have been so far isolated in pure cultures, so that it is impos- 
sible to say at present whether these represent various forms or 
only limited groups of organisms. 

It is not a difficult matter to demonstrate the presence of aerobic 
bacteria in the soil capable of decomposing celluloses, isolate them 
.and even count them or obtain approximate information as to their 
abundance in a given soil. For the stud3^ of the various organisms 
isolated by Kbeebraiann and his associates (8,9), cellulose-agar can 
be used. A number of organisms can be thus isolated wdiicli form a 
range of varieties, as demonstrated by a stud3^ of their cultural char- 
acteristics and moriphoiogy, but which can be included into two or 
three groups or species. These organisms decompose cellulose only 
to a limited extent and 'can grow readily on media containing other 
sources of carbon than cellulose. However, the soil harbors various 
ceUulose-decomposing aerobic bacteria, which prefer cellulose as a 
source of energ^^ and wi'hich cannoh even grow with any other carbon 
source. Ordinar}^ agar media are unsuitable for the study and isola- 
'tion of these organisms. Silica gel media containing cellulose as 
the^ only source of carbon and inorganic sources of nitrogen and 
minerals are ver^^ suitable for the. study of these organisms (2, 16). 
.Pure ground cehulose is suspended in a solution ^ containing' the iie- 
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cessary nainerals in the proper concentration. TJae mixture is poured 
over the surface of a dialyzed silica gel plate and the excess of moisture 
is removed by drying the plate at 55<^-6o®C. The plates are inoculated 
math particles of soil and incubated at 28^-3000. Growth will take place 
in the form of yellow or orange spots, within 2 to 4 days, around 
the soil particles. diluting the soil with various volumes of sterile 
water, then adding some of the final dilutions to a series of plates, 
the approximate number of these bacteria can be determined. 

Anaerobic bacteria capable of decomposing cellulose are present 
in the soil onl^^ to a very limited extent. This can be demonstrat- 
ed by adding paper to the soil and introducing enough 'water to 
saturate the soil ; the decomposition of the ceUulose will proceed 
in a normal soil saturated with water at first very slowly. This is 
due to the fact that the fungi and aerobic bacteria (as well as the 
actinomyces), w^hich are very active in the decomposition of cellulose 
•under aerobic conditions in normal soils are prevented from attacking 
the cellulose, W' idle no extensive flora exists in normal soils which would 
decompose celluloses, w^hen the soil is covered with w^ater. This 
flora, consisting of anaerobic bacteria has only to be developed. 
Decomposition of cellulose under anaerobic conditions will take place 
only after a month or more has elapsed. But once decomposition 
sets in, it proceeds vet}^ rapidl^c When cellulose is again added to 
such an active soil, decomposition sets in immediately. Decomposi- 
tion of cellulose under anerobic conditions is carried out largely 
spore-forming bacteria, with the formation of acids and gases (10). 

When cellulose, in the form of ground filter paper, is added to 
the soil and the resulting increase in the development of micro-or- 
ganisms is determined by the ordinary plate method (14), it is 
found that bacteria and fungi developing on the plate are both stim- 
ulated, but to a different extent, depending upon the soil conditions 
(17,18). As shown ill Table I the addition of nitrogen' to a soil re- 
ceiving a heavy application of cellulose brings about a decided in- 
crease in the rapidity of cellulose decomposition. This is accompanied 
by a decided increase in the number of fungi and bacteria. Nearly 
all the fungi decomposing cellulose in the soil are capable of develop- 
ing on the agar plate and, , in spite of the various limitations of the 
plate method -for determining the abundance of fungi in the soil, the 
results thus obtained can still serve as an index of the development 
of fungi 'due to the addition, 'of cellulo.se to the soil. However, the 
increase in' the numbers of bacteria resulting from the^ addition of 

3 — Agn mg. 
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Tabi,b I. — Influence of i per cent, cellulose, with and without NaNO^ 
upon the development of micro-organisms in the soil after 17 days. 


Soil 

Soil 

reaction 

i 

NaNOs 

added 

Fungi 

Bacteria 

(mclnding Actinomyces) 


Start 1 

Lnd 

Start 

End 

Unlimed and manm*» i 

1 pH 

per cent. 

0 

87,300 

320,000 

6,500,000 

21,400,000 

ed soil. .... . \ 

j 5-4 

O.I 

87,300 

3,100,000 

6,500,000 

40,600,000 

Limed and tuimantir- 

( ^*5 

1 

0 

20,000 

47,000 

7,760,000 

17,400,000 

red soil ..... 

O.I 

20,000 

290,000 

7,760,000 

47,200,000 


celltilose to the soil, as determined by the plate method, is not due 
necessarily to an actual increase in the cellulose decomposing bacteria, 
since these do not develop at all or only to a very hniited extent on 
the ordinary s^mthetic medium used for counting soil bacteria. The 
increase in the ceUtilose decomposing bacteria has to be followed by 
special methods. The bacteria developing on the ordinaiy plate,, 
as a result of cellulose decomposition, are secondary organisms wliich 
either decompose the products formed from the cellulose by the fungi 
and the cellulose-decomposing bacteria or which utilize as sources of 
energ}^ the cells of these organisms themselves. 

Table II shows that the addition of an excess of water greatly 
represses the presence of fungi in the soil as w^eU as of bacteria develop-' 
ing on synthetic media under aerobic conditions. A direct determina-' 


Table II. — Decomposition of celluloses and the development of hacterm 
and fungi in the soil, in 26 days. 


Cellulose 

NaNOj 

Moisture 
content (on 
basis of 
waterholding 
capacity) i 

Fungi 

Bacteria 

Ceiiuloee 

added 

added 

i 

Plate 

method 

Microscopic 
method (*) 

and actinomyces 

decomposed 

per cent 

per cent 

per cent 




per cent 

0 

0 

50 i 

54,400 

i 

X 1 

8,000,000 


0 

0 

100 

18,000 

0 

800,000 


0 

0.1 

50 

62,000 

I 

8,200,000 

— 

0 

O.I 

100 

24,700 1 

0 

2,100,000 ! 
16,800,000 

— 

I 

0 

50 

120,000 

3 

20.8 

I 

' ' 0 

100 , 

20,000 

0 

; 1,000,000 

33.1 

I 

O.I 

50 

340,000 

4 

71,000,000 

84,2 

I 

O.I 

100 

20,200 

0 

17,300,000 

i 

20.6 


1*^) The figures radicate the relative abundance of fungus myccHura, as demonstrated micros- - 
copicallj. 
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tion of the abimdaiice of fungus mycelium using the microscopic 
method, and staining the soil with methylene blue (6, 17) reveals a 
marked parallelism between the numbers of fungi as determined by 
the plate method and the relative abundance of 'the mycelium as 
indicated b}'" the microscopic method. The addition of nitrogen to 
the soil greatty hastened the decomposition of ceEulose under aerobic 
conditions, where fungi and aerobic bacteria are active, but not under 
anaerobic conditions, where anaerobic bacteria are entirely concerned 
in the process. 

Various experiments established the fact that in humid acid 
soils fungi are largely responsible for the decomposition of celluloses. 
Vdienever the fungi are eliminated cellulose decomposition comes to 
a standstill. The elimination of the fungi can be accomplished by 
treating the soil with volatile antiseptics or heating to 65^-75^ for 
I hour. When partially sterilized soil is inoculated with fresh soil, 
cellulose decomposition takes place very rapidly, even more so than 
in untreated soil ; tMs is accompanied by an extensive development 
of the fungi, as can be demonstrated both microscopicaU^^ and the 
plate methods (17). 

The fungi decomposing celluloses are represented in the soil by 
a number of genera, including Aspergillus, Penicillhmt, Trichoienna, 
Ftisaritmt, Verticillimn, Cephalosporium, Humicola and others. The 
Phycomycetes do not decompose true celluloses. The type of fungi 
developing in the soil as a result of the addition of celluloses depends 
on the reaction of the soil, moisture content, and the nature of the 
available nitrogen. 

The actinoniyces capable of decomposing celluloses are represent- 
ed in the soil by several species. Owing to the fact that these organisms 
do not grow^ at a greater acidity than pH 5.0 and owing to their slow 
growth, they are active in this process onl^^ to a limited extent and 
under certain conditions (17). ■ 

Nature of cellulose decomposition by micro-organisms. — The pro- 
cess of cellulose decomposition can,""; '^.followed either by measuring 
the disappearance of the original .c'eVu:- added to the soil or by' 
the evolution of CO^ in the soil receiving the cellulose in excess 
of that evolved by the soil not receiving any ' cellulose. 

By extracting the cellulose from the soil with Schweizex's 
reagent and precipitating the extract with hydrochloric acid and 
washing, the amount of cellulose left in the soil undecomposed can 
be determined (3)., A definite amount of cellulose, in the form of 
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gTomid filter paper^ is added to the soil and, after various periods 
of incubation, the soil is analysed for residual cellulose. The amount 
of cellulose decomposed is found to depend on the moisture content 
of the soil, reaction and aeration, which determine the t5rpe of 
organisms participating in the decomposition processes, and upon 
the period of incubation and the amount of available nutrients, especi- 
ally nitrogen, which modify the quantity of cellulose decomposed 
under a given set of conditions. The controlling influence ' of the 
available nitrogen upon the amount of cellulose decomposed is 
readily understood when one keeps in mind the fact that the micro- 
organisms synthesize a definite quantity of cell substance for every 
unit of cellulose decomposed ; the greater the amount of cellulose 
decomposed the greater is the quantity of cell substance synthesized 
and, since this cell substance is more or less definite in composition, 
the greater will be the amount of nitrogen and minerals required. 
A definite ratio has been found to exist between the cellulose de- 
composed and the nitrogen transformed by the inicro-orgamsiiis 
from an inorganic to an organic form, this ratio being about 30-35 
to I, i, e. for every 30 to 35 parts of cellulose decomposed' in the 
soil ■ by micro-organisms i part of soluble nitrogen is required. 
Since the available nitrogen is present in the soil only iii' limited 
amounts, the rapidity of cellulose decomposition will be controlled in 
ordinary soil the rapidity with which the nitrogen is made avail- 
able (15). Of counse when the period of incubation is prolonged, 
the ratio will become wider and wider, since the synthesized cells 
of the micro-organisms will be in their turn decomposed and a part 
of the nitrogen will again be made available and will be utilized 
for a further decomposition of more cellulose. This is also the rea- 
son why in soils of different fertility cellulose vdll' be decomposed 
at different rates, since the more fertile the soil the more rapid and 
abundant is the liberation of the nitrogen and minerals in an avail- 
able form (Table III). 

The ideas of Christbnsbn (4) that the ability of the soil to 
decompose cellulose can. serve as an index of its fertility, of NiicnBW- 
SKi' (12) that the decomposition of cellulose in the soil is largely con- 
trolled by the presence of available nitrogen, of Charpbntibr (3) 
and Barthbu and Bbngtsson (i) that the favourable influence of 
manure upon cellulose' decomposition is due to the presence' of 
available nitrogen and not to the introduction or a new. mictoflora 
are 'thus confirmed and explained. The more fertile a soil is, the 
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Tabee III. — Influence of available nitrogen upon the decomposition 

of celhdose in soils of different fertility. 


NaNOg added to loo gm. > 

Celltilose decojaposed (x per cent added) 

of soil ! 

Unfertile soil, | 

6 %veeks incubation 1 

Fertile soil, 

i 4 weeks incubation 

mgm ! 

per cent i 

j per cent 

0 

‘ 36-9 

42.2 

25 

; '^"•7 i 

66.7 

100 

1 59-7 i 

i ! 

97.2 


greater will be the amotint of nitrogen liberated in the form of am- 
monia and nitrate in a given period of time. Since the quantit}^ of 
cellulose decomposed in a given soil is in direct relation to the avail- 
able .nitrogen, the more rapidly this nitrogen is liberated from the 
complex organic nitrogenous compounds of the soil the more rapidly 
will the cellulose be decomposed b^:^ the micro-organisms in the soil. 
This points to the fiitilit^r of all the attempts made in the past to 
inoculate the soil with bacteria or other organisms wiiich decompose 
the soil organic matter more actively than the native flora. A change 
in soil conditions as a result of treatment will bring about a correspond- 
ing change in the flora. The introduction of a supposedly “ more 
vigorous flora '' will prove of no consequence when the soil conditions 
are not favorable for this flora. 

The decomposition of cellulose in the soil can also be followed 
by the course of evolution of CO.. This method first suggested by 
Nikeewski (12) has the advantage over the direct determination of 
residual cellulose in that the process can be followed uninterruptedly 
for any length of time. The amount of CO. produced from the 
control soil is of course subtracted from the CO3 produced from the 
soil to which cellulose has been added, the assumption being that 
the' decomposition of the soil organic matter is not influenced b^^ the 
addition of cellulose. 

The carbon liberated as CO^ forms only a part of the cellulose 
decomposed. This is due to the fact that part of the carbon is 
stored away in the form of cell-substance or other , synthesized ma- 
terials,, and part is left in the form of various intermediary^ sub- 
stances or products of ' cell metabolism. The latter is especially 
abundantin the decomposition of cellulose under anaerobic conditions. 
The ratio ' of the carbon liberated as CO^ to the carbon of the cellulose 
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decomposed wiM tlius depend upon the nature of the organisiiis which 
bring about the decomposition of the 'cellulose. In well aerated soils 
where fungi and various aerobic bacteria are the most active agents 
in the process of cellulose decomposition, about 50 to 65 per cent, of 
the carbon, of the cellulose may be liberated as CO^, about 30 to 35 
per cent, of the carbon utilized for the synthesis of celt substance ^ 
and only about 5 per cent, left in form of intermediary products. 
Under anaerobic conditions only about 20 per cent, of the carbon 
of the cellulose decomposed may be liberated as CO^ and a small 
amount of it utilized for synthetic purposes, while a large part of the 
carbon is left in the form of organic acids or liberated as methane. 
The results in Table 4 show the ratio between the cellulose decompo- 


Tabeb IV, — Decomposition of i per cent, cellulose by a pure culture 
of Tficoderma in sterile soil. 


lacubatiou 

CeiMose 

decom- 

posed 

C02 produ- 
ced (excess 
over con- 
trol) 

Nitrogen 

assimi- 

lated 

Dry myce- 
lium syntlie- 
sized 

Cellulose 

decomposed 

Nitrogen 

assimilated 

Economic 
CO efficient 

Respira- 
tion equi- 
valent 

Plastic 

equivalent 

days 

mgm. C. 

mgm. C. 

mgm. N. 

mgm. 



per cent. 

per c eni. 

7 

^ 281.9 

j 1 14.2 

1 

17.9 

37S.0 

! 

35-1 i 

1.7 

40 

59 

14 

389.4 

1 179-9 

20.4 

472.0 

43-1 1 

i.S 

46 

54 

21 

400,0 

1 209-5 1 

I 1 

21.7 

429.0 

41.1 i 

1 

2.1 

52 

i 


sition, nitrogen assimilation, synthesis of cell substance and CO. evo- 
lution by a pure culture of a fungus {Trichoderma sp.) grown in 
sterhe soil to which a synthetic solution containing a definite amount 
of nitrogen and minerals has been added. The economic coeflic- 

cellulose decomposed 
dry mycelium synthesized ; 

. ^ carbon of CO^ liberated 

respiration equivalent 


lent indicates the ratio 


plastic equivalent 


carbon of cellulose decomposed 
carbon of mycelium synthesized (6) 
carbon of cellulose decomposed. 


Role of cellulose’ in the formation of “ humus '' in the soil. — - The 
literature of soil science is full of statements concerning celluloses as 
the mother substances of soil' 'Vhumus Even .among the most 
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TGceat contributions to the origin of coal, various suggestions are 
made as to the probable processes whereb}^ cellulose is converted 
into “ humus then into coal (ii). Some claim that ceUtiloses give 
rise to dark coloured substances, similar to the formation of dark bo- 
dies mdien sugars are boiled with acids or alkalies. Others claim on 
the other hand, that celluloses are decomposed completely without 
leardng any residual materials and the}^ cannot serve, therefore, as 
the mother substances of '' humus Unfortunately most of these 
claims are not based on experimental evidence, but are pure and 
siniiDle speculations. 

As a result of numerous experiments on the decomposition of 
cellulose, under aerobic and anaerobic conditions by bacteria, fungi 
and actinomyces in pure and mixed cultures, it can be stated definitely 
that celluloses do not contribute directly to the soil organic matter or 
'' humus Celluloses are, next to the sugars and starches, among 
the most readily decomposable constituents of the plant material 
commonly added to the soil. All soils harbor numerous organisms 
capable of attacking celluloses. These will be decomposed under 
aerobic or anaerobic conditions completely ; in the first case to CO, 
and water, in the second case with the formation of various organic 
acids and gases. No dark coloured substances are ever formed from 
pure celluloses. Practically , 100 per cent, of the carbon of the cel- 
lulose decomposed can be accounted for by the cell substance synthe- 
sized and by the intermediate and final products formed including 
the CO,. 

Indirectly however celluloses do contribute to the accumulatioii 
of organic matter in the soil humus ”) vrMch is more or less resist- 
ant to decomposition. As pointed out above a part of the carbon 
of the cellulose, amounting to as much as 30 to 40 per cent, in the 
case of fungi, is utilized by the organisms for the sjnthesis of cell 
material. This newly synthesized substance can again undergo 
decomposition, but not completely ; only a certain part of this cell 
substance is readily decomposed by other organisms. A certain 
part amounting to 20 per cent, or more of the synthesized ceE 
substance is resistant to decomposition and possesses all the proper- 
ties which are characteristic of the soil “ humus A detailed study 
of 'the origin, of humus '' in the soil,, from the point of view of micro- 
biological processes, is now in , course of publication. 
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SXJBiMARY, 

1. Ill normal aerated soils, celluloses are decomposed largely by fntigi^ 

certain aerobic bacteria and to a lesser extent by actinomyces, 

2. Anaerobic bacteria capable of decomposing celluloses are present in normal 

soils only to a very limited extent but are found abundantly in bog 
soils. 

3. The aerobic bacteria capable of decomposing celluloses are represented in 

the sod by a number of groups, some of which are very active while 
others bring about only a disintegration of cellulose fibres. Some of 
these bacteria, especially the active forms, cannot use any other source 
of carbon but celluloses. 

4. The fungi are represented in the soil by a large nimiber of species capable 

of decomposing true cellulose. The Phycomyceies are unable to canry 
out this process. 

5. Among the numerous actinomyces found in the soil, only a few species are 

capable of decomposing celluloses actively. 

6. The type of organisms taking an active part in the decomposition of ceiluiose 

added to a given soil will depend upon the nature of the soil, its reactipih^ 
moisture content and presence of available nutrients. A sggcJrf^ set 
of conditions will favour the development of certain, organiShis, which 
bring about the decomposition of celluloses in preference to others. 

7. The decomposition of cellulose in the soil can be measured quantitatively 

eitlier by the disappearance of tlie cellulose or by tiie evolution of CO., 
especially under aerobic conditions. 

8. Celluloses are deco.mposed completely by micro-organisms in the soil ; under 

aerobic, conditions, part of the carbon of the cellulose decomposed 
(50 to 65 per cent.) is liberated as CO., part of the carbon (25-35 
per cent.) is utilized by the organisms for the synthesis of cell substance 
and only a small part (5-10 per cent.) is left in the form of intermediary 
products. Under anaerobic conditions, a much smaller part of the 
carbon of the cellulose decomposed is liberated as CO 5. and is assimilated 
by the organisms, while a considerably greater part is left in the form 
of various intermediary products largely organic acids. 

9. There is a definite ratio between the .amount of cellulose decomposed and the 

nitrogen required by the organisms for the synthesis of cell substance. 
This ' ratio is usually 30 'to 35 in the case of, fungi. It becomes 
wider in the soil, with a mixed flora, and with continued incubation, 
especially in, the absence of an excess of nitrogen, due to the constant 
liberation of more nitrogen from the soil organic matter and, especially 
from the 'CeU substance previously synthesized. ' 
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10. Directly cellulose does not contribute to the formation of humus in 
the soil. Indirectly, namely through the cells of the micro-organisms, 
it does. Since a certain part of the carbon of the ceEiilose decomposed 
is reassinaiiated by the organism for the synthesis of cell substance, and 
since a part of this S3mthesized material is resistant -to further rapid 
decomposition, a part of this material will become an ingredient of the 
soil humus 

SEhMAJc A. Waksman, 

New Jersey Agricultural Experiment 
Station^ Dept, of Soil Chemistry 
and Bacteriology. 
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PREPARATION OF A SOIL FOR PRACTICAL 
SUSPENSION ANALYSIS 


To enable us to get the most exact values for the final phj^sical 
composition of a soil, the different suspension apparatus in use have 
been considerably improved in recent 5^ears. But not to lose an3^- 
thing from this increase in precision, one has to take all the care pos- 
sible to eliminate ever}’ possible source of error from the preliminary 
preparations of the soil for suspension anatysis. It is this preliminary 
preparation of the soil, b}’ the methods now in use, that leaves much 
to be desired. The procedure proposed by the standardisation sec- 
tion for amelioration in 1924 was as follows ; the fine soil, of below 
2 mms., is soaked during the night and then boiled for an hour., The 
soil so treated is then thorough!}’ pounded several times, with 
constant changing of water, until the w^ater shows no turbidity : 
only then starts the real suspension method (i). It is quite evident 
that this energetic rubbing may according to the character of the 
soil introduce considerable errors, e. g., the small part-weathered 
fragments of stone, which w’ould have kept their same composition 
undisturbed in the soil for man}’ years, are often crushed to atoms 
by this pounding. And the same applies to sHt particles and still 
finer material. In this wmy the final composition of the resulting 
material is quite unlike that of the original soil sample, being finer 
and much richer in clay. And this difference will be the more 
pronounced the richer the soil originally w’as in weathering material, 
the more closely it approached in character a definite type of soil, 
and the softer the original material was. If the soil particles are 
unaffected by prolonged soaking and boiling, it can be assumed 
that under the influence of the slow prolonged weathering in the 
soil they wiU keep their original composition for long enough to 
give the soil definite physical characteristics which are not the 

(i) The preparation of tlie soil by simple shaking without warming has, so far, not yet 
been generally accepted, and hence it is impossible to take up a critical attitude with regard 
to it. 
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same as those produced by the same particles energetically pounded 
to bits. It is therefore not a criterion of purity of a given particle 
determination that after suspension nothing further can be rubbed 
off {especially if the products of suspension have been dried on 
the water-bath or in the hot-air oven, i. e. at a high temperature !) . 
To decide properly the question of purity the microscope, iiiiist be 
used. 

Boiling has this advantage that the constant agitation keeps the^ 
particle in an uninterrupted whirling motion, and this motion b\^ 
rubbing the particles gently against each other rubs off the adhering 
clayey coating, without, hurting its phr-sical constituents as does the 
energetic rubbing. But the disadvantage of boiling is that, despite 
the uniform warming of the water and soil, tension is set up, which 
may cause a disintegration of the different small stones or stone par- 
tides present, and this the more readily, the nearer the given soil 
sample originally was to the weathering zone. Tliis also leads to errors 
varying with the character of the minerals in the soil. Boiling, of 
a soil sample is also inadvisable because of the danger of coagulation ^ 
of the smallest particles when the '' suspension residues '' have to 
' be still further ^separated into their different sized particles. 

Thus boiling or strong rubbing are very similar in their action to 
the boiling of a soil sample udth concentrated hydrochloric acid, as 
in chemical soil analysis, since, in both cases we are doing something 
rarely accomplished by weathering. 

The best method of preparation of soil samples for analysis 'would 
therefore be one, possessing all the advantages of the boiling method 
without the sources of error introduced by heating i. e. a kind of 
'' cold heating 'h By pladng some soil soaking in water in a 'vessel 
attached to an air pump and drawing for an hour a current of air 
from below through the soil- water mixture, so as to keep the mass in 
an agitated condition, the author believes he has got very near , to 
our “ cold boiling The Kopecky method of suspension analysis,, 
using 25 gins, of soil, as emplo^^ed in most laboratories, makes it pos- 
sible to use for the above preparation of the sample the usual labor- 
atory water-pump, unless indeed we are dealing with an extra;ordinaiily 
coarse soil, in which case the sample must be^ divided up. , The '' cold 
'boiling' '' is the more vigorous and the current of air passing through^ 
the mixture is greater, the smaller the diffeience between the diameters' 
of the mouth of the pump and that of the glass vessd. In addition 
the 'glass vessel must be capable, of holding 'enough water to enable a 
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proper agitation of the earth to be kept up, and there must be space 
enough above the column of water to make it impossible for anything 
from the water-soil mixture to be carried away b\" the air current. 
Fioiii among all the different vessels present in every soil science lab- 
oiator^^ the coarse-sand cylinder of -Kopecky seems the best for the 
carr3vdiig out of the “ cold boiling The illustration shows the at- 
raiigeiiient of the apparatus. 

The far-end side piece, after it has been half filled with the soil- 
sample and water for soaking, is attached by means of a rubber cork 
and a piece of ordinary tubing to the •water pump (pressure tubing 
must not be used, to prevent the production of an excessive pressure 
and the smashing of the glass vessel). Through the narrow, open end, 
a constant current of air is drawn from below through the column of 
water, at sucli a rate, that about 150 agitations are produced in the 
mixture in a minute. Certain rules and precautions will occur to 
■any one who has experience in suspension aiiatysis e. g. that the nar- 
row, open end, shall, when filling, be closed by a piece of rubber tubing 
and a pinch cock, and opened only after the pump has started working, 
so as to prevent sucking back and choking of the narrow end by earth, 
or that water can be added to the open end -when the earth shows a 
tendenc}^ to stick in the bend. This method of preparing soil samples 
for analysis has also this advantage that the apparatus can be left 
working for aiir^ desired length of time, vfithout having to add water 
or par’' any further attention to it. 

The correct procedure is' then as follows : the fine soil is soaked 
ill water and after a time the larger lumps are crushed with the fin- 
gers, so as to allorv a better penetration of the water, ilfter soaking 
for several hours, preferably the whole night, the soil sample is then 
treated for an lioitr with the air-pump, after which the suspension 
aiialr" sis is proceeded with in the usual prescribed manner., 

Although it is intended to deal with the ^ preparations for 
suspension analysis of the diherent, separate types of soil e. g. the 
special treatment required by humus soils, in a later and special 
paper, :yet, I' would point out now in a number' of soils the differences 
produced in the Koeecxy ■ suspension analysis by the different ways 
of .preparation treatment. In the work described in the table given, 
carried out by the author in collaboration with Dr. Henkee, examples 
are given not only of samples treated by the air pump method but also 
; of those treated^ by the boiling method but without excessive pound- 
ing, so that .differences in 'results can be^ attributed solely , to the 



774 INTERNATIONAI, ASSOCIATIONS 





application of heat. The results prove that the different soil- 

samples 

have behaved very differently. While some tinderwent very little' 

change on heating others suffered considerable disintegration. 


Differences in the 

res%dts of Kopeckyh suspensii 

in analysis 


due to differences in preliminary treatment. 



Soil 

Preliminary treatment 

Coarse 

sand 

Fine sand j 

I 

i 

Silt ! 

1 

Cyla 



% 

% i 

1 

% j 

% 

Alluvial sandy moor soils . . 

boiled 

65 

4 i 

7 1 

24 

air pump 

72 

ib 

2 i 

10 

Jurassic sandv soils .... 

boiled 

s 

9 

59 

13 i 

20 


air-pump 

(>o 

14 

17 

Marshy sandy soils 

( boiled 

19 

.X 

31 

29 

) air-pump 

19 

22 

34 

25' 

New Red Sandstone soils . . . 

( boiled 

34 

58 

I 

7 


f air-pump . 

33 

59 

2 

6 

Oberrortikgendes Sandy 

\ boiled 

20 

22 

20 

3S 

loamy soils 

f air-pump 

21 

23 

17 

39 

nettenkohl loamy soils. . . . 

boiled 

20 

28 

16 

10 

54 

air-pump 

15 

9 

48 

noess loainy undersoil .... 

1 boiled 

II 

10 

27 

52 

air-pump 

12 

10 

51 

37 

Keuper, daye3’^ soil ..... 

j boiled 

8 

12 

26 

54 

\ air-pump 

9 

19 

32 


Alluvial clayey loamy soils I. 

j boiled 

{ air-pump 

24 

28 

14 

19 

17 

f 45 

j 4^ 

Subsoil of above 

^ boiled 

15 

19 

18 

j 55 

( air-pump 

21 

29 

32 

Alluvial dayey loamy soils II, 

( boiled 

1 air-pump 

6 

13 

20 

28 

17 

22 

57 

1 37 

do III 

( boiled 

17 

12 

20 

51 

\ air-pump 

29 

18 

21 

32 

do IV 

( boiled 

23 

12 

n 

52 

( air-pump. 

30 

14 

^3 

43 

Clayey soils of the upper shell 

^ boiled 

6 

0 

2 b 

62 

' limestone . 

{ air-pump 

5 

5 

7 

S3 

Clayey soil of the lower gyp- 

j boiled 

8 

10 

20 

62 

sum Keuper 

1 air-pump 

7 

II 

26 

56 

Clayey soils of the lower Rot» 

(i boiled 

12 

13 

18 

57 

Kegenden 

i air-pump ......... 

13 

13 

22 

52 

Keuper r^^ireclay 

{ boiled 

) air-pump 

i 

34 

33 

58 

59 

1 

2 

7 

6 


A. ’ 

Technische 

V. Nostitz, 

Hochschule Miinchen. 



BACTERIOLOGICAL METHODS 
FOR THE INVESTIGATION OF SOIL FERTILITY. 


During the infancy and early stages of soil bacteriology in the 
later decades of the nineteenth century, great expectations were 
aroused as to the information that this science might give on the con- 
ditions of soil fertilit}^ However as these expectations were subject 
to some disappointment, the whole question is now made the object 
of more sober consideration. Still we must not infer that scientific 
research has lost interest in that branch of soil science — on the con- 
trary^ — all over the world, the numerous and important problems 
which soil bacteriolog^T- presents, are being made the subject of careful 
study, especially those dealing with the relation of soil microorgan- 
isms to the chemical and ph^'sical factors governing soil fertility. 

Two main directions are followed : i) Floristic research (quali- 
tative and quantitative studies on the composition of the soil’s mi- 
croflora), and 2) Ph3'Siological research (studies on the changes in soil 
matter). 

I. Floristic Research. 

The determination of the soil content of microorganisms — the 
basis of all study along this line in the early days of soil bacteriology 
— was almost completely abandoned after 1902, when Remy introd- 
uced experiments in quantitative decomposition. However of late the 
former method has been largely resumed, not only as an atmliary 
but also as a comparatively independent method for studying soil fer- 
tility. It was with this method that Hietker and Stobrmer (1903) 
and Russeee and Hutchinson (1909-12) made their fundamental 
studies on partial sterilization of soil, while a number of other invest- 
igators — Fabrichjs and Feieitzen (1905), Egberhing- (1909), Temple 
,(1911), Fisher (1909-1911), Bear {1917) — to name only a few — 
have used it for the study of the influence of lime, stable manure etc. 
on the microflora of the soil. Later H. J. Conn (1910-22) developed 
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the counting metliod to a very considerable degree and combined 
the plate cotmting method (using synthetic media of a well defined 
chemical composition) with a method for direct microscopic counting 
of micro-organisms, in soil suspensions. Even though the results of 
these two methods are far from identical (the direct counting method 
gives 5“20 or even 40 times as high figures as the plate counts, a 
result partially confirmed by Whittu^^s (1923) and Winogradsky 
(1925), the results were constantly found to run parallel when different 
soils were compared or when the number of microorganisms was in- 
creased by adding stable manure or other organic matter to the soil. 
The determination of the number of bacteria thus becomes, if not a 
picture of the total soil flora, at least an index of the bacteriological 
condition of the soil. Conn has chiefly used his methods for the study 
of the composition of the soil micro-flora, the seasonal variations 
^ in the numbers of bacteria and the relative importance of various 
groups of soil bacteria in the transformation processes in the 
’ soil. Quite recentty the plate method has been further developed 
in England by Thornton (1922), and Fisher, Thornton and Mac- 
kenzie (1922), and in the United States by Eirman and Brown (1910), 
Fred and Waksman (1922), Waksman 1922 a and 1922 b. These studies 
show among other matters, that apart from the effect of less suitable 
media of an undefined and irreproducible composition the negative re-' 
suits so often obtained by earlier investigators must be largely due to 
the iolloving facts : The number of bacteria in a given soil is, even un- 
der constant external conditions far from constant ; in the first place 
it may show remarkably large “ rhythmical ” fluctuations, often within 
periods of a few hours (Thornton 1923) and secondly it varies inver- 
sely to the number of active protozoa and especially miioebae in the 
soil (Cutter, Crump and Sandon 1922). Furthermore as the num- 
ber of bacteria in a seemingly uniform soil plot varies greatly within 
closely adjacent localities, in making investigations so many duplicate 
samples, each a composite of several individual samples, sliotikl be 
taken that the variability in bacterial numbers can be determined and 
a reliable account made for the experimental error (Fisher, Thorn- 
ton, and Mackenzie, 1922, Waksman, 1922). Finally not only should 
the numbers of bacteria be considered but attention should also be 
given' to the other groups of heterotrophic soil organisms, especiahy 
actinomycetes and fungi, (Waksman, 1922). When these points are 
'duly taken into consideration in connection with fertilising experiments 
in the field, it is possible, as shown by Waksman, (1922) the most thor«* 
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otigii student of the problem, to obtain results wMcb show a distinct 
coiTelation between crop producing power and number of bacteria 
and actinomycetes in the soil. Waksman (1921) lias also worked out 
a special metbod for making quantitative determination of tbe number 
of fungi in the soil. Tlie number of micro-organisms and especially 
the ratio of fungi to bacteria and actinomycetes may not 01213^ be 
determined b3^ tke amount of plant nourishment in the soil, but is 
also to a marked degree influenced b3’' the reaction of the soil, the fungi 
predominating in acid, and bacteria and actinom37'cetes in neutral 
and alkaline soils. Our own investigations on a number of Banish 
soils have fulty confirmed these facts. In another paper Waksman 
(1917) has shown that fertile soils harbour greater numbers of fungi 
both as regards species and individuals than do poor soils. The fun- 
gous flora shows a certain relationship to soil character, soils from 
w^arm and dry regions being very rich in Aspeygilli, whereas the Mu- 
corales and Penicillia are the predominant forms in soils from colder 
'Climates, and the Trichodermae are speciahy numerous in strongly 
acid and water-logged soils. This has been found to a certain extent 
to •hold good for Banish soils. The actinomycetes too show some 
relation to soil conditions, their relative number being high in neutral 
and alkaline soils, but in soils with a pH value below 5.0 both their 
relative and absolute number are very markedly reduced. ^ This, how- 
ever, has not been confirmed by the Banish soils, hater on Waks- 
man and Starkey (1924) in a very interesting paper have shown that 
the micro-flora of soils of different fertility is different^ affected by 
the addition of nutrients, and that the different effects show a cor- 
relation with the deficiency in plant food. Among more occasional 
observations on the positive correlation between bacterial numbers 
and crop-producing power' mention should be made of the work^ of 
Noyes and Conker (1919) and Neeeer -(1920). 

Note should be made in this connection of the fact that S. Wi- 
KOORABSKY (1925) has quite recently, worked out new refined methods 
for direct microscopic analysis of the 'microfiora of the soil. The 
preliminary results reveal wery striking differences between soils of 
different characters and, further reports are awaited with much 
interest. 

2. Physioeooicae Research. 

For an account 'Of the physiological research work in soil fertil- 
ity reference should be made to the report of Haraeb R-. Christensen 

4— mg, • 
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delivered before the IV International Conference on Soil Science in. 
Rome, 1924, in wliich is a detailed description of the '' principle of 
inoculation '' introduced by the author. This principle, based on 
microbiological matter transformation experiments, aims directly at 
estimating the influence exerted both by the actual microbiological 
and ^ the chemical condition of the soil on the course of transfor- 
inatioii in soil matter, 

Christensen's studies, in which the principle of inoctdatioii was 
used, dealt specially with mannite, cellulose, and peptone decompO” 
sition, and it was found that the course of these transformations under 
the given conditions is to a particular degree governed by the reaction 
condition and the supply of easily soluble phosphoric acid compounds. 
The principle seems to allow a microbiological determination of these 
and possibly also of other soil characteristics. 

Since then other investigations have been made along these or 
similar lines. The following deserve mention : 

a) Mannite decomposition, 

Waxsman and Karunakar (1924) found, in agreement with 
Christensen (1922), that the addition of phosphates exerts a markedly 
beneficial influence upon mannite decomposition in acid and somewhat 
infertile soils (from unfertilised plots and plots constantly treated 
with physiologically acid fertilisers), while it was without any effect 
in fertile, nearly neutral soils. The authors have further observed a 
complete correlation between the speed of mannite decomposition and 
the amount of crop yield in soils from 7 differently treated plots in a 
permanent fertilising experiment. 


b) Cellulose decomposition. 

The determination of the speed of cellulose decomposition as an 
index of the supply of ■ plant food in the soil and measured by the car-' 
bon production seems to have been suggested for the first time by 
B. 'Nibxewzki (1912).' Recently C. Charpentier (1921) has worked, 
out a method for quantitative determination of cellulose in the soil 
and this has led to renewed interest in the study of the relation of cel- 
lulose decomposition to soil , conditions. By' means of this method 
Charpentier was able to show that a soil's content of certain nitro- 
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gen compotmds in a particular degree governed tlie rate of cellulose 
decomposition. The addition especially of stable manure accelerated 
the process. Barthee and Bekctsson (1923) state that when soil is 
mixed mdth i % Cellulose and various amounts of ammonium salts, 
the amount of cellulose decomposed within a certain time is almost 
proportional to the amount of nitrogen added. The effect of stable 
manure is nearty proportional to its content of ammonium nitrogen, 
whereas its bacterial content seems to have no significance. Waks- 
MAN and Heukeeieiian (1924) arrive at similar results. B3' addition 
of cellulose to the soil and determination of its rate of decomposition 
they attempt to obtain an index of the content of available, i. e. read- 
ily nitrifying nitrogen in the soil. WTien sodium nitrate is also added, 
an index of the phosphorus compounds available for the cellulose de- 
composing micro-organisms is obtained. Starkey (1924) using CO. 
production for measuring the decomposition rate, observes that 
cellulose and organic substances rich in cellulose, such as r\'e straw, 
are decomposed more rapidl^^ in fertile than in poor soils, and' in agree- 
ment with Waksman and Hexjueeieiian he notes that addition of 
nitrates has a far more pronounced effect in fertile than in poor soils 
(in which phosphoric acid now becomes the limiting factor). 

C) Protein decomposition. 

The results of the numerous investigations made by' Chrisi'ENSBN' 
(1914), and described in liis lecture at Rome in 1924, to which re- 
ference has already been made, tend to show upon the whole that a, 
weak power of peptone decomposition under all circumstances in- 
dicates decidedly unfavourable soil conditions. Soil reaction was 
found in a special degree to govern the speed of peptone decomposi- 
tion. Otherwise the various scientists who have studied the protein 
decomposing power of soils in relation' to soil fertility have ' reached 
very dissimilar and contradictory results. Several scientists, e. g. 
PiSHBR (1911) and Tempee (1919) find no correlation ; Brown (1916) 
on the other hand finds correlation and Bxjrg-ess {1918) finds differ- 
entiation only between very fertile and very, poor soils. Waksman 
(1923) who has studied the problem very extensively, is convinced that 
the degree of ammonia production in solution or soil , cultures only 
affordS' ,yery incomplete information concerning' soil conditions, and 
that the processus a function of too many variable factors toserv^eas- 
a useful, index of soil fertility* 
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d) Nitrification. 

In earlier investigations Christensen (1914), using solution 
cultures in wliicli tlae nitrifying power is priniaiily governed by the 
number of nitrifying organisms introduced with the soil, noted no, 
or only slight differences between the nitrifying power of the individ- 
dual soils. Sphagnum peat iu which iiitrif^dng organisnis were not 
found is an exception. In further studies, not yet published, it has 
been found that the nitrification rate of ammonium salts is primarily 
determined by the ability of the soil to neutralize the acids formed by 
the process — in other words — by the buffer effect of the soil. An 
unquestionable correlation between nitrifying capacity and soil pro- 
ductivity has however been shown to exist in many of the numerous 
experiments chronicled in the literature on the subject : Ashby 
(1907) , I^OEHNIS (1905), GuTZEIT (1906) , VOGEE (19IO) , KEEEERMANN 
and Aeeen (1911), Greaves (1913), Lipman (1914), Brown (1916), 
'Burgess ' (1918), Noyes and Conner (1919), Waksman (1923 b 
and c),' and. others. This may probably in the main be explained by 
the well-known fact that the reaction condition of the soil may affect 
soU. fertility to a very considerable degree. It is therefore important 
to realize that a nitrification experiment will generally furnish no other 
information on soil conditions than that which could be obtained by a 
chemical determination of the buffer effect of the soil. Jt is interest- 
ing to note in this connection that the fine correlation found by 
Waksman (1923 c) between nitrifying capacity and crop production 
of unlimed soils is less pronounced in the case of limed soils ; in the 
latter instance it was found that liming greatly stimulated nitrific- 
ation in somewhat infertile soils without markedly increasing the crop 
yield, Bear (1917), and Barthee and Bengtsson (1920) agreeing in 
their results that the course of nitrification is first and foremost deter- 
'inined by the reaction and buffer content of the soil. This is, however 
tou certain degree complicated by the fact that according to the re- 
' 'suits of Gaarder and Hagem (1920-23) and Meek and Bipman 
(1922)' strains of nitrifying organisms exist which possess different 
pH' optima and pH. limits for .growth. This may partly account for 
:,the vigorous ' 'nitrification known, to take place in certain acid forest 
soil's Weis (ig'io and 1924), C. Oesen (1921). ' That the course of 
nitrification depends soBttle on factors other than 'the. reaction condi- 
' tion is.' probably related to the fact established by Meyerhop (1916-3:7) 
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that the imneral ntitrieiit requirements of the iiitrif3?ing bacteria are 
very minute. This fact will probably render an attempt to obtain 
indications of the mineral nntrient supply in soils by means of rdtiific- 
ation experiments hopeless. 

e) Nitrogen fixation. 

The dependence of nitrogen fixing bacteria on the reaction con- 
dition of the soil has manifested itself clearly in a number of various in- 
vestigations. Those applied to Azotobacter have led to the working 
out of the so-called Azotobacter-test for the determination of the lime 
requirement of soils, and applied to the nodule bacteria of leguminous 
plants has led to research work on the relation of various nodule bac- 
teria to soil reaction (Fred and Davenport (1917) on several nodule 
bacteria, Stevens (1919) on lucerne and sweet clover bacteria, Bryan 
(1922-23) on lucerne, clover, and soya bean bacteria, and Wright 
(1925) on soya bean bacteria). These investigations are valuable for 
ascertaining whether a given soil, as indicated by its reaction, is adapt- 
ed to the cultivation of the leguminous plants in question. Gainey 
(1918-23), Gainey and Batcheeor (1923), Christensen (1923), 
Christensen and Tovborg Jensen (1924) and E. J. Petersen (1925) 
have shown that the critical limit of acidity for the development of 
Azotobacter chroococum lies at pH 5.8-6.0 In a quite recent paper 
Gainey (1925) shows in agreement with earlier similar experiments 
of Christensen (1914} that Azotobacter will soon die 'out if intro- 
duced into soils with acid reaction. WahSj^lan and Karunarar 
{1914) using experiments with a number of soils of difierent fertility 
and mixed with i % mannite have found that no nitrogen 'fixation oc- 
curs in soils with pH value below" 6.0, whereas it was more or less vi- 
gorous in soils having a higher pH value. ■ The same authors, stud3diig 
the nitrogen fixation in a 2 % mannite solution inoculated with 5 % 
soil obtained no correlation between 'the intensity of nitrogen fixation 
and soil productivity^ Judging from these results nitrogen fixation 
seems in a high degree to be determined by the presence 

of 'which undoubtedly iii'dicates favourable soil conditions. Besides 
requiring definite reaction conditions, Azotobacter has a definite ri^gid 
need of available phosphoric acid compounds, a fact upon which 
Christensen (1914) and recently NiKXAsnnd Hirschberger (1924) 
based a biological test for the determination of easily soluble 'phos- 
phoric "acid compounds in the. soil. '.Beijerinck (1925) has recently. 
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described a new Nitrogen fixing bacterium said to be ratlier cliaracter- 
istic of poor soils. 


f) Carbon dioxide frod^tction. 

The carbon dioxide producing power has often been suggested 
as an index of the total microbiological activity of the so,il. Such 
d.eteriiiin,atiotis were first carried out by Petersen (1870) and Woeeny 
(1897). Since then numerous scientists have dealt with the problem, 
though we can only mention here a few of the papers : Stokeasa and 
Ernest (1905) considered the carbon dioxide production by soil 
bacteria to be of much importance in rendering phosphoric acid com- 
pounds available to higher plants, Hesseeink van Suchteeen 
(1910) noted that the carbon dioxide production reacted more readily 
to the addition of nutrients to the soil than did the bacterial numbers. 
Eemmermann, Aso, Fischer and Fresenius (1911) who have car- 
ried out extensive ' studies on carbon dioxide production in the soil 
observed that this production from organic matters, such as vetch 
straw, horse manure, and green rye, was stimulated by small amounts 
of lime, while heavier doses sometimes had the contrary effect. Stok- 
easa . (1912) found a positive correlation between bacterial numbers, 
carbon dioxide producing capacity, and soil productivity. NeeeER 
(1920) found a more vigorous carbon dioxide production in limed than 
in unlimed soil. Waksman and STxArkey (1924 a) distinguish between 
'' respiratory power '' (CO^-e volution from the untreated soil) and 
decomposition power '' (CO^-evolution from soil + 0.5 % dextrose) ; 
they find the ‘‘ respiratory power correlated with bacterial numbers, 
the nitrifying power, and the crop producing power ; the same holds 
true, to a certain degree, of the decomposing power However a 
soil treated with physiologically acid fertilisers behaved abnornially ; 

" although its productivity was very poor and its respiratory power 
'Weak, it had a strong decomposing power because of the very active 
fungous flora, to wliich the treatment had given rise. Studies on the 
problem are at present being carried out at the State Eaboratory of 
Plant Culture, Denmark. 

g) The carbon-nitrogen ratio in the soil. 

This has quite recently been made the object of some very note- 
worthy considerations' by Waksman (1924) who calls attention to 
the Tact that the amount of nitrogen liberated as ammonia -f. nitrates 
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depends upon the quantity ' and quality of carbon compounds avail- 
able as sources of energy, and tbe nature of tbe organisms wHcli 
consume them. The fungi, which are gigantic organisms in comparison 
with the bacteria, have a more economic metabolism than the latter 
and synthesize large amounts of protoplasm ; therefore when a certain 
amount of carbon food is consumed and transformed into microbial 
protoplasm and respiration products by fungi, far greater amounts 
of nitrogen are assimilated than is the case when the same amount of 
carbon food is consumed by bacteria. The actinomycetes stand mid- 
way between the two other group. An example taken from prac- 
tical agriculture msij be quoted : cellulose is, according to Waksman 
and Hbuxeeikian chiefly decomposed by fungi, especially in acid 
soils ; this accounts for the unfavourable effect of straw manuring, 
undoubtedly due more to assimilation of soluble nitrogen than to 
denitrification. 

These circumstances seem to explain a part of the function of 
lime in the soil ; in acid soils, which harbour a great number of fungi 
in proportion to bacteria, large amounts of nitrogen are constantly 
kept assimilated as fungous mycelium — Conn (1922) has indeed 
by direct microscopical investigation found fungous mycelium especi- 
ally abundant in acid soils containing much undecomposed organic 
matter — , because a relatively large amount of carbon food is constantly 
added in the form of plant residues poor in nitrogen. When such a 
soil is limed the bacteria and actinomycetes find a favourable reac- 
tion, and are enabled to compete with the fungi and carry out a rela- 
tively greater part of the soil metabolism. The decomposition of the 
organic nitrogen compounds now takes another course which results 
in liberation of more ammonia and nitrates than hitherto. A de- 
termination of the reaction condition of the soil and of the carbon- 
nitrogen ratio will therefore be of much value for the understanding 
of the course of microbial matter transformations in soil. 

Speaking generally it is important to realize that the soil bac- 
teriological investigations briefly sketched here have very considerably 
extended our knowledge of the soil, micro-flora and. the conditions,, of 
its development in directions favourable or unfavourable to agricul- 
ture.,,. Particular' stress should, as hitherto, ,be laid upon special 
studies of , morphological and physiological character, although, with 
knowledge such as'we have at present, it is premature to accept uni-' 
form, standardised , bacteriological methods for estimating soil fer- 
tility. Regarding the question of a rational development of that part 
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of soil bacteriology concerning the influence of soil conditions on bac“ 
teiial life and metabolism, in the soil, attention should be called here 
to the vast importance of using methods already tested in connection 
with reliable vegetation experiments (pot or field experiments) and 
especially with permanent fertilising experiments, in which the estima- 
tion of, crop development and the variations caused in the chemical 
condition of the soil furnish a reliable control of the, influence of the 
factors in question upon plant grovdh. We shall then be able to judge 
of^ the value of the methods used for the study of soil fertility. We^ 
suggest therefore that such experiments be carried out in great num- 
bers in the different countries of the world under various conditions of 
soil and climate. In the extensive bacteriological research work in con- 
nection with experiments of this kind, international co-operation in 
the form of interchange of soil samples, for instance, would be very 
desirable. 

Hahaub R. Christensen and H. b. Jensen, 

Lyngby, Denmark. 
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Soil Physics. 

Temperature and Salinity. 

Cotton Researcli Board, Fourth Annual Report 1923. 

Part V of the report of the Cotton Research Board for the year 1923 
states the researches prosecuted by Mr. Macejsnzib Tayuok during that year 
on temperatures and on freeing the soil from salt. The writer studied the 
temperature of the soil during the fallow x^eriod, called the sharaqi period, 
and the effects of these temj)eratures from the point of view of the partial 
sterilization of the soil, which he considers as the principal benefit of the 
sharaqi |)criod. 

The observation of surface temx)eratures has enabled the sharaqi to 
be divided into three periods : 

(a) a warming up period up till about ist July, during which no 
partial sterilization is produced ; 

{b) a period of high temperature, from the ist July up to the 21st 
August which corresponds with an active partial sterilization ; 

{c) a period of diminished temperatures, after the 21st . August, 
corresponding with a decline of the partial sterilization. 

Now since the introduction of perennial irrigation which allows of 
summer crops, the area of lands subjected to the sharaqi regime has been 
decreasing at the same time as the sharaqi., period has been becoming 
shorter consequent on the earlier planting of maize, which takes place in 
July at precisely the period when fallowing is most beneficial. 

The exj>erimeiits undertaken by the writer have shown that it would 
be profitable, in order to obtain subsequently higher yields of cotton, to 
postpone the sowing of maize until the loth August, In studying the 
effects of summer fallow on the soil protozoa in Egypt, the writer remarked, 
that in spite of the partial sterilization which is x^roduced during that|)e- 
riod, the number of protozoa definitely remains constant. A change jn 
condition however was ex|)erienced indicated by a decrease in actmty. 

The reclamation ' of soils containing chloride and carbonate of s5>Aium 
was also the object of researches on the patt of the writer. 

It is known that this reclamation is at the present time based on the 
cultivation ' of rice, which is a summer crop and as such does not fully 
benefit by flood water. 

The writer tried whether it was possible to eliminate, the rice crop in 
order to save the water which is absorbed and to utilize that water, at flood, 
at a time when most was available, for washing the soil. The experiments 
made have shown that the elimination of chloride of sodium by simple 
washings is arrested at a given moment, that a hydrolysis of the sodium- 
clay complex, a deflocculation of the colloids is' then produced; the water 
no longer runs off in the drains and the soil becomes alkaline. 

^ The 'growth of rice prevents these drawback. The rice is 'sown precisely, 
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in the course of the process of freeing the soil from salt, at the moment 
when, after preliminary washings, the hydrolysis of the sodium-clay corn- 
plex begins to take T)lace. The roots establish themselves in the surface 
layer of the soil ; they generate carbon dioxide in sufficient quantity to 
'transform the sodium hydrate formed by the process of hydroh^sis, first 
of all into carbonate and then into bi-carbonate of sodium. TMs latter 
substance, not being alkaline, prevents the defiocculation of the soil colloids 
and hence the soil remains permeable. The successful growth of rice there- 
fore pla,ys a capital part in the reclamation of the soil. Unfortunately a 
successful rice crop cannot be guaranteed. Accordingly the writer has tried 
whether it is possible to ' do without it and to devise a method rrhereby the 
sodium clay complex might be hydrolysed and the alkaline products of 
this hydrolysis, due to the action of continuous washing of the soil, re- 
moved. Experiments to date point to the possible use of sodium bisul- 
phate. 

On the Effect of Drainage on tiie Physical Gondltton and the Mechanical 

Construction of Soil. 

Janota Ruboef, O ficinkti drenaze na fysikalni stov a mechanickon stavbti 
vSboniik vyzkiunmych ustavfi zemedelskych, sv. 16. Ministerstvo ze- 
medelstvi. Prague, 1925. 

■ The investigations on the effect of drainage on the physical coiiditio'n 
and the mechanical composition of soil were carried out by the Pedologic- 
ai Section of the Technical Bureau of the Bohemian Eand Cultivation 
Board, in the years 1920-1924, in the loamy and heaw soils of N. E. 
Bohemia, in the districts where these soils are for the most part drained. 
The soil investigated consisted of light Podsol browm earths, or heav}^ 
Cretaceous soils with an underlying la^^er of marl. Nineteen cases were 
considered in drained, and nine in undrained situations. With regard, 
to the mechanical construction and physical condition, 00 soil profiles 
were examined in all, mostly to a depth of over i.o m., by 414 physical 
and 407 mechanical analyses. 

For the investigation a combination of KopECXy's physical and me- 
chanical analysis ’was used, and samples of soil which- were aiw^^ays taken 
from several depths of the same sounding in the natural bed. On the 
drained situations the soundings w’’ere chosen at different distances from 
the drain, mostly at i.o m. or 3.0 m. distance, in between the .drains. 
The results of the mechanical analyses, together with the determination 
of the carbonate of lime, are compared in tables. 

From the results of the investigation the foUow'ing' statement . can 
be ''made: — 

Where drainage had been carried out, .a free' underground ' water- 
level up to the depth of the drainage was not noticeable in any of' the si- 
tuations under observation, and its formation in the soundings between 
the drains could not be followed up. By, drainage a quick removal of 
the excessive moisture of the , soil is effected, and the firmly bedded soils 
are changed by drainage -from a' humid to a dry condition. The distri- 
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hution 01 moisture in drained soils can be detemiined by the physical 
aiial^^sis, and the effect of the percolation of water througli the soil in 
respect to the formation of indhidual levels can be checked by mecha- 
nical analysis. 

The formation of the type of soil follows as a function of the per-- 
eolation of water through the soil, and is therefore of great iniportance 
in cidtivation technics. reduction of the contents of electrolytes, 
fine soil substances are released in the upper (elluvial) layers, and deposit- 
ed at the depth to which the penetration of the percolating atmospheric 
water as a rale reaches (illtivial level). The impoverishment of the up- 
per layers and the enrichment of the subsoil can be followed in the re- 
sults of the mechanical analyses. 

In the cases given, in loamy soils the difference in content of the fine 
constituents, which can be washed out, of the arable crust and the illu- 
vial layer goes up to 10 %, and in heavy soils up to 20 %, according to 
composition. 

The process of the formation of Podsol soils also arises from the wash- 
ing out of the carbonate of lime from the elluvial levels A,Ai and its 
deposit ill the illuvial level B. 

For measuring the amount of drainage, the investigation and char- 
acterization of the . red-brown ■ ilimdal level Bi, which in the cases in 
question usually shows itself at a depth of 0.75-1.0 m., is of the greatest 
importance. It is expressed by the greatest content of fine constituents 
which can be washed out in the soil profile concerned, by a high carbonate 
of lime content, by notable enrichment by iron compounds, b3^ the ' smal- 
lest pore-vokime and consequently the worst structure and lowest ab- 
solute air capacity \Thich in technical practice iiifiueiices conditions of 
permeability. 

^According to the in\^estigations carried out, the illuvial level (B) 
signifies practically the limit for the penetration of atmospheric' deposits, 
the lower limit of the changing of the ph^^sical condition of the soil dur- 
mg the time of vegetation, and therefore probably al^b of the total act- 
ivity of the soil in, a chemical and biological respect. From the technic- 
al cultural standpoint it denotes the most impenneable layer in the soil 
profile concerned, on to which oozes the water containing the precip- 
itates, w'hosefive constituents are redeposited, causing thereby a continual 
closing of the pores of the' soil. 

In ioain^^ soils the illuvial level stiH remains fairly permeable ; ' in 
'heavy soils the absolute air capacity sinks to below 0.5 of the 'volume,' 
causing this Ujei to become inaccessible to the penetration' of water^ 
air, and conseqiientlj^ also roots. 

The 'moisture condition, during the time of vegetation, undergoes 
considerable alterations in the alluvial levels only, whilst the deeper 
layers show a similar condition of moisture in the spring and autumn. 
In loamy situations the, momentary condition of the humidity iS' lower 
in spring, than the absolute water capacity', and the humidity is evenly 
,, distributed, 'in all layers.' ‘In heavy soils the upper; layers are usually 
'sateated' k' spring 'to: the absolute ^^ter capacity, nometimes beyond 
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in wMch case the elluvial layers often ‘become marshy. The deeper 
layers below the illuvial level at the same time show a lower degree of 
humidity, because the influence of the atmospheric deposits does not 
reach to this depth. 

The aeration expressed by the momentary air-content is greatest 
in the elluvial layers, falling gradually until reaching the illuvial level, 
below^ which no notable alterations in air-content take place. The aera- 
tion is greater in autumn than in spring. The above differences are great- 
er in loamy soils, and consequent^ these soils are also more active than 
the hea\^ soils. In the latter the greater aeration of the upper la^^ers 
is caused by intensive drying and the falling out of colloidal substances. 
The crumbly structure attained in this way, how-ever, is in an unstable 
state, and its maintenance must be supported by surface drainage. 

From fairly numerous results of the investigation of the places brought 
under obsenmtion, it appears, however, that the infiltration of the water, 
and the concentration of the percolation through the soil in the direc- 
tion towards the drain, after a long time also exerts a notable influence 
on the lixiviation process, which is especially important in heavy soils. 
The effect of drainage on the metamorphosis of the type of soil of, the 
drained situations is shown in the following manner : 

In the upper la^^ers the content of fine constituent parts capable of 
being washed out and of the carbonates increases from the drain towards 
the central point between the drains. At the same time the pore volume 
sinks with the increasing distance from the drain. From this it can be 
concluded that the elluvial layers are cleansed most by the drain, and so 
they show the best structure. 

In the illuvial la3^er, on the other hand, the content of fine consti- 
uent parts capable of being w^ashed out, and of carbonates, is greatest 
near the drain, where also the pore volume is smallest ; tow^ards the 
middle between the drains the content of fine constituent parts and car- 
bonates is less, and the porosity greater. The illuvial level, as a result 
of the deposit of the fine substances near the drain, possesses the vrorst 
structure, and is most impermeable, which is very important parti- 
cularly in heavy soils. 

By the influence of the drainage the physical condition of the soil 
undergoes rapid alterations, especially in the upper layer, with diminishing 
teiidenc^^ as the depth increases, and in such a manner that in the illu- 
vial level these alterations, particularly with heavy kinds of soil, almost 
disappear. 

For the percolation of the water through the soil, the composition 
and structure of the soil in the illuvial level B is decisive ; for the valu- 
ation and characterization of the conditions of the soil for drainage pur- 
poses, the samples of soil concerned must be taken from this level 
for anatysis. 

As the illuvial level B in loamy soils is fairly permeable, in such soils 
a deeper drainage (up to 1.40 m,, max. '1.50) can be chosen, in order to 
force the percolation of the water to the drain through a stronger la^^er 
of soil. The humiditj^ distributed in this manner through a ' greater 

5 — * 
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layer of soil, r.itli coi'respcnding capillarj’ attraction, gradually becomes 
cf value at a time of dryness. 

In lieavy soils tlie tiiifa\T>iirable condition is caused hj tlie precip- 
itated water 5 scanty aeration and high water capacity as a result of a 
superfluity of colloidal substances. The improvement of the structure 
of the heaver soil can be effected 03^ the eiimi nation of the colloidal 
constituent parts, hy quick removal of the huniidit\y or b}* intensive 
dr\diig. For this purpose, in these soils, superficiai drainage (about i.o m. 
deep) is better, stopping at the illuvial level, and connecting diiectty 
with the elluvial layers, from which it quickhr drsiiis oft the water. 
E>' this means, the washing out of the colloidal constituents hy the 
drainage water in the upper layers is assisted, and so its coherence 
and excessive water capacity' are reduced. In heatw soils the illuvial 
level represents tlie natural depth of the drainage, as it separates almost 
completely the elluvial layers from the deeper ones. L'nder our cli- 
matic cr)riditions the iuduence of frost does not reach the depth of the 
superiicial drainage, and moreover, this never conducts water in the full 
profile in winter, so ihat the pipes cannot be injured b}’ freezing. 

The aciiievitig and maintaining of the crumbly structure is much 
more difficult in heavy than in loanw kinds of soil. In these si- 
tuations, after catmfing out the drainage, liming is advisable in order 
to get a coarser structure ; for this riurpose, in marly situations, the de- 
pf sit from the deeper la3"ers can be advantageous!}- used, wberebv" the 
carbonate of lime originally washed out can be |)artiall3” given back to 
the upper la3^ers. In la3"mg drains in he&vy soils, it is better to cover 
the drain with soil from the uj^per elluvial la3'ers, in which there is a 
lower content of fine parts that can be w-ashed out, and which are 
therefore more permeable. L. Smouis:, 

Experiments in Sub- irrigation* 

Rossi B. Nuovi Annali de.lV A gyicoUura del MirAstero delFEcomrdia Nazio- 
naie, p. '25 to 50, year V, No. 1-2. Rome, 1925. Proweditorato Generale 
dello State, Libreria. 

An irrigation s}'’’stem in which the wmter rises fiom, the subsoil to the 
roots, that is to sa}" sub-irrigation or subterraneous irrigation, appears 
more rational than the application of w-ater at the surface of the ground or 
the usual irrigation. Sub-irrigation should imitate what happens in semi- 
arid countries during the dr3' season, in w-hich care is taken b3’ suitable 
cultivation to keep the surface of the soil thoroughly friable and broken up^ 
however dry, while the moisture is allowred to replenish the roots from the 
resewe in the sub-soil b3- me ns of the natural capil!a!3'' action. 

Conceived in this wray the chief aim of sub-irrigation should be to re- 
duce the loss of moisture by evaporation from the surface of the soil, a 
very important object when little water is available. 

Attempts at sub-irrigation are not lacking, especiah^^ in America-.; 
but^ apparently it is onl3^ at Sanford in Florida that sub-irrigation has 
' given better results than surface irrigation ; else'where it has generally 
been . abandoned. ' 



INTERXATIOXAI, SOCIE'fY OF SOU. SCIENCE 


79 ^^ 

At tlie present time three systems of sub-irrigation are known 

1. bEE's S3'stem suggested for orchards. A subterranean system 
of iron pipes, composed of a main pipe of 15 cm, and lateral ramifications 
of 7.5 cm. is arranged running along the rows of trees and has an aperture 
which can be opened or closed from outside cotresponding with each tree. 

2. The Sanford-Moxterisi S3‘^steni consists in placing, at a depth 
of 40-45 cm., a series of earthenware pipes 20-25 cm long, and 80 mtn. in 
diameter inserted in each other in such a wa\" that the wmter escapes freely^ 
at the junctions. These pipes branch out from a closed main s\"stem of 
piping situated in the highest part of the field. The distance between 
the lines of underground irrigating pipes is 5.40-7.20 m. 

3. Sy^stems ot porous pipes, Uepl\xi pro|)osed to make use of very 
porous earthenware pipes cemented one to another so as to form, a perfectly* 
closed sy^stem which could be immediately filled w'ith water. The water 
exudes slowdy through the pores of the earthenware and is absorbed by^ the 
soil with the greater avidity^ the drier the soil. 

The Moxterisi sy’stem w-as adopted on the farm of the Station near 
Bari, selecting a plot of ground which at a depth varying from 50 cm. to 
I m. presented a slight formation of crust, very friable however and prob- 
ably not continuous. The water under pressure coming from the Apulian 
aqueduct w^as introduced by^ means of a flexible connection directty into the 
head of the subterranean system of pipes, after having passed through a 
Meinecke meter. 

For experimental purposes the lines of pipes were placed at various 
distances between 2.50 m. and 5 m. and at depths of 40 cm. and 50 cm. 
For comparison with the sub-irrigation, surface irrigation with the furrow 
method, that is to say by infiltration, w^as practised in plots adjacent to 
those sub-irrigated. The soil is reddish alluvial sandy^'-loam, rather friable. 

The porosity w^as determined at the beginning of the experiments and 
at the end, namely in September ; in the unirrigated plot, w^hich was kept 
carefully* hoed, the caking of the soil was nil at the surface and negligible at a 
depth ; in the sub-irrigated plot it was nil at the surface, slight at a depth ; in 
the surfaceirrigatedplotit was high at the surface, considerable at a depth. 

Diffusion of the water around the system of piping. 

Vertical diffusion from the system of piping 
to the surface. — In one hour and a half (capillary^ ascension 
measured in Wahenschaffe'stube) the water ascended 25 cm,, in eight hours 
it already reached 40 cm. After which the ascension took place more 
and more slowly^ though despite this after 36 hours 50 cm. was passed . 
In the soil, directly after the water had been administered the followmg 
degrees of moisture were recorded : — 

4t2i tow (50 cm.) 5tii row (40 cm.) 

In contact with the pipes 20.00-21.22 % 20.75-22.3 %„' 

10 cm. above 17.13-19.50 » 20,00-21.13 » 

20 » , 15.05-18.35' » ' 18.52-19.25 31 

30 » )) 12.45-15.20 » 16.70-18.42 » 

40 B » 9.5O-IO.I5 3) ' — »■ 
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Tlie Mglier figures were recorded within 20 metres of the inlet, the 
low^er figures in the 20 metres further away. 

At 10 metres distance fr. m the system of piping, where certainly its 
influence could not reach, there was, at a depth of 40 cm.,, a degree of 
humidity, slightly less than that at the surface of the sub-irrigated ground. 

Lateral diffusion. — In 1924 after 1-7-14-21 days from the 
third sub-irrigation, the humidity, at i m. from the pipe, at 20 cm. depth, 
gradually decreased from 13.35 % to 8.00 % ; at 40 cm. depth, from 13.60 % 
to 8,50 % ; at 2 metres from the pipe at 20 cm. depth from 12.30 % to 
7.02 % ; at 40 cm. from 13.18 % to 8.45 %. At 4 metres distance from the 
pipe the humidity- scarcely exceeded 10 % in the first 24 hours, at 6 metres 
it remained much below this. At 8 metres distance the effect of the sub- 
irrigation was not felt. At 4 metres, 7 da3’s after the watering, the hu- 
midity had alieadr" decreased to below 10 % ; at 2 metres after 14 days, 
at I metre after 3 w’eeks. 

Diffusion between the systems of piping. — 
In 1923, in which the resenm water in the soil was greater, after the sub- 
irrigation in Juty a degree of humidity in excess of 15 % was maintained 
for over 14 days, even between the systems of piping 5 metres apart. After 
the sub-irrigation in August however, the humidity after 7 days had al- 
read}'' decreased below 10 % between the systems of piping 5 metres apart 
and after 14 days betw*een the two rows 2.50 m. apart. 

In 1924, after the 3rd sub-irrigation given at the end of J uly, at 20 cm. 
depth, 15 % of liuniidit^' w^as attained and maintained for some da3^s only 
between systems of piping 2.50 and 3 metres apart, 10 % was maintained 
for 7 days also at a distance of 5 metres, for 14 days at 3 metres, for 2 
days at 2.50 metres. 

At a depth of 40 cm. 15 of humidity w^as reached and maintained 
for 14 da^’s between sj'stems of piping 2.5 m. apart, fox 7 da^^s between 
pipes 3 and 4 m. apart, for a few da\’S between pipes 5 m. apart. 11.10% 
of humidity was maintained for 21 days at 2.50 and 3 m., for 14 da^^sat 
4 and 5 in. distance between the pipes ; howwer at 4 in. distance after 
2X days 9.90 % of humidity was still found at a depth of 40 cm. 

Such records, made in the hottest and driest season and repeated 
evert" time ^at various points at different distances from the inlet, permit of 
the conclusion that in our installation a distance of 4 ni. between the svsteni 
of piping may be adopted even for a rotation of 3 weeks, while a distance 
of 5 ni. requires a rotation of 2 weeks, if it is desired to maintain, at least 
at 4 *^^ depth, a hiiiiiidit3'’ of 10 %, the minimum necessarv for the 
growth of herbaceous plants. 

^Diffusion below^. — Much more water penetrates and is 
maintained below’ the S3Tstems of piping than above them., Fart of' this 
reserve rises hy capillarit3", but substantialK’ this S3’*stem of sub-irrigation 
tends, in soils of our type, to enrich the subsoil wdth W’ater at a depth to 
which it is certain that the roots of common stimnier grown plants do 
not reach. , ' ' ■ ^ 

DiffU'Sion^ according^ to the initial humidity—.' 
Ihe moistei the soil is before the application, the greater i$. the humidity' 
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obtained by the same quantity of water and the longer is it maintained. 
Therefore it is better to begin sab-irrigation in spring, when the soil still 
has a greater humidity than lo %, and not to wait antil the humidity falls 
below that ijercentage. The resenm of humidity in the subsoil also in- 
fluences the rapidity with which the water runs through the sub-irrigating 
system of piping. As summer advances the drying is more rapid after 
each application. 

Ill the tests in 1923 a total of 4493 cubic m. of water was required 
per hectare ; in 1924 even more was required- Such a high consumption 
must be caused, in addition to that b3' or inary evaporation (even with 
sub-irrigation there is loss of water by ordiiiaiy- evaporation) and by the 
very strong transpiration of the plants in summer months, by the dispersion 
of water, in the subsoil, as in fact there hai'e been means of recording. 

The water s rate of progress is rapid in the immediate vicinity of 
the inlet, then progressive^ slower until it requires a very long time to 
get through the last metres. This is obviously due to the progressive 
decrease in the powder of floun To obviate this drawback I experimented 
with longer pipes of 70 and 95 cm. in 1924 in a new installation. These 
prelimhiari’ experiments prove that, at least in our conditions of soil, time 
and water are saved by using pipes of various length, placing the longest 
at the inlet and then gradually the shorter. iFor the installation of a held 
of sub-irrigation, according as use is made of pipes of various lengths or 
of pipes all 25 cm. long, an expenditure of 9200 to 10 000 lire It* per hectare 
has to be met. At 9200 lire, counting on a duration of 10 years there 
would be an annual cost of amortization and interest of L* 1380, 

For surface irrigation, calculating a maximum of 15 irrigations from 
the 1st Ma3^ to the 30th September, which reall}^ in this climate should 
not ever be necessary", the cost of labour does not exceed Soo lires. The 
factor therefore w^hich would make sub-irrigation preferable to surface 
irrigation is the consumption of water. 

Principal conclnsi ons. 

Surface irrigation causes the soil to cake strongK" at the surface, com 
siderabh’ at a depth ; sub-irrigation slightly at a depth, not at all on the 
surface. A few hours sufflce to cause the moisture from underground pi- 
pes to rise to the surface. A depth of 50 cm. is to be preferred, because pipes 
at 40 cm. keep the surface moister, thus favouring evaporation and the 
development of surface weeds. Laterall5" to the pipe how'ever humidity 
is maintained longer at a depth and favours the development of plants 
with tap roots and bulbs, including some weeds which cannot be got rid 
of hj hoeing. The distance between the sj^stem of pipes should not 
exceed 5 metres ; at S metres there rvould be no effect. 

With the system of open junctions (Saotord-Moxterisi), experiment- 
ed with by us, most of the wmter is lost in the subsoil, if the latter is per- 
meable, and is not utilised by surface rooted plants. This leads to a 
waste of water, ivMch howeXmr, decreases at every successive irrigation. 
It is best to make use’ of pipes of different lengths to render the escape of 
water at each "junction constant, with great saving of time and water. 
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Among tie plants experimented witi, maize, beans, tomatoes and 
cotton produced more with surface than sub-irrigation, while soy-bean, 
lentil, sorghum, sesame, Vigna sinensis (forage) produced more with 
siib -irrigation. 

With regard to dry cultivation, the increased production obtained 
with sub-irrigation pays for the cost of the installation and consumption 
of water for plants which grow all the summer, while for early produce and 
for some varieties of soy-bean the advantage depends on the course of the 
season. Super-irrigation costs less including labour and water than sub- 
irrigation with the Monterisi system, but I abstain from a final judge- 
ment, having worked in soil conditions tmfavourable to this system. 

The Author. 

Tests of Surface Tillage for Maintaimng Humidity in the Soil. 

Rossi, R. Agricultural Experimental Station of Bari, No. 6, pp. 27, 
and I diagram, April 1926. 

Various experiments carried out by eminent agriculturists have de- 
monstrated the utility of surface tillage for maintaining existing humidity 
in the soil. The tests therefore, dealt with in the above noted account, 
were made with^ the aim of determining the importance of the phenomenon 
itself, working under quite special conditions of soil and climate (Southern 
Italy), rather than to demonstrate the fact now long established. The 
enquiiy" was, further extended to the greater or less influence which 
surface loosening of the soil {2-3 cm.) and working it to a certain depth 
(12-15 C21.), might have on the question. Results were obtained on 
ground which was planted with vines, one part of which w^as prepared af- 
ter the manner of the district, with furrows designed to get a large coT 
lection of w’ater during the spring rains along the rows of vines, planted 
precise^ at the bottom of the furrow. The huniidit}^ was determined at 
different depths by taking always for each plot of the 4 t^^pes : — (unworked 
surface loosened - worked to about 15 cm, — wfith furrow^s) two sam- 
ples at the same point,, the first at about 20 cm. depth the second at about 
40 cm. depth. 

The soil which was the subject of the experiment is a soil derived from 
the decomposition of the so-called calcareous tufas belonging to the 
Pliocene or Post-pliocene formations. These are sandy calcareous rocks, 
more or less coherent and containing scattered fragments of mollusc, 
echinodemis, foraminifera, corals and other' more or less macroscopic 
marine fossils. After Cretaceous they are the most common soils in 
Apulia. 

The experiment, was started on the 14th March, and finished on the 
30th August. 

In the course of the experiment fully 20 observations were made. * 

The best result was given by the plot loosened at the surface and by 
the; plot arranged in furrows, which after the initial preparation of the soil 
on the 14th March, was , worked again to relevel the surface on the i6th 
May ; the other two plots; were loosened on the 17th April, the i6th May and 
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the 23rd June ; on tMs latter date the surface of the fourth plot, which, as 
noted above, was kept in furrows up to the 16th. May, was slightly loosen- 
ed. The minima percentages of humidity (mean of the humidity of the 
soil) in a thickness of 10 cm at a defjth of about 40 cm. occurred : — 


In the unworked plot 

In the plot loosened at the surface 
In the plot loosened to a depth of 

15 cm .... 

In the plot arranged in furrow’s 


on the 1st August : — 3.0S5 % 
on the loth August : — ^ 5.025 % 

on the ictli August 5.45 % 

on the 23id July : — 5.625 % 


The maximum difference betw^eeti the humidity of the iooseiied plots 
and the uiiw^orked plot was recorded : — 

for the plot loosened at the surface, on the 7th Ma}- : — 4.90 

for the plot loosened to a depth of 15 cm, about the 
7th May 3.75 

for the plot arranged in furrow, on the i6th May: — . 3.79 % 

On the days in wrliich the iiiaxima differences of humidity were regi- 
stered there remained in the plot loosened at the surface and in the plot 
arranged in furrow's a quantity- of water double that remaining in the un- 
wmrked plot, and not much less than the quantity" of water which remained 
ill the plot loosened to a depth of about 15 cm. 

The humidity fell below^ 6 % twice in the plot loosened at the surface ; 
once in the lAot arranged in furrovrs ; fully 6 times in the plot loosened to a 
depth of about 15 cm ; while in the unworked plot, from the i6th May to 
the 20th August, or for folly ii obsenmtions, the humidity almost always 
varied betw^een 3 % and 4.95 ^4- 

It is a noteworthy fact that on the arrival of the diy" period, the sur- 
face of the unworked plot became more and more compact, until a pan 5- 
6 cm thick was formed, 'so hard that it required great effort to break it every 
time that samples were taken. Below this pan the soil continued to remain 
very loose and the water contained in the soil, owung to its intimate and 
uninterrupted contact with the hard stratum over its whole surface, had been 
able to go on evaporating until the humidity was reduced to such a min- 
imum, as is seldom reached in soils of sub-huniid regions and only Yttj ex- 
ceptionally in those of humid regions. 

Contributioii to the Mechanical Analysis of the Soil. 

Sbiwerth, a. Prilozi mehanickoj analizi Ha, Glasnik za Tmnske pokuse 
I. 1926. Za^greb. 

The writer gives: some results of comparative analyses of soils carried 
out by means of AtterbBrG-*s and Kopecky’s apparatus using distilled 
water and aqueduct water of the towm of Zagreb. 

In table i are found the results for soil particles having a diameter 
of less than 0.002 mm. of parallel analyses made at the same time with 
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distilled water and acqnedtict water in AtterbERO’s apparatus. Tlie fig- 
ure siioW'S the parallel test of sedimentation of a loam in distilled water 
and aqueduct water. After 24 hours of sedimentation, for 20 cm. of 
height, the soil in the aqueduct -water is almost entirely found at the bottom^ 
The liquid was so clear that the dark line behind the apparatus could be 
seen. On the other hand suspension in distilled water remains so dense 
that the dark line behind the apparatus could not be seen through the li- 
quid. 

In Table 2 are set o: t the quantitative differences found in the differ- 
ent samples of soils by washing them with distilled water and aqueduct 
■water in Kofecky's apparatus. The parallel analyses w^ere made with 
each sample of soil alw’ays in the same apparatus. In the same table it 
is seen that the small differences in temperature for the same soil in the 
same water are without perceptible influence on the results of the analyses. 

Table 3 show^s that even slightly greater differences of temperature 
'have not had any greater inffuence. 

From the heading duration of washing ” of table 2 it is seen that the 
time required to carry out an analysis varies very much according to the 
sam|)les, but it is generall3^ shorter in distilled wmter than in aqueduct 
w^ater. For sample K, table 4 shows the inffuence of the too hasty' stop- 
age of washing on the results of a mechanical anatysis. 

For the cylinders of Kopecky^’s apparatus the time in which one litre 
of wmter runs oft" is 201.03'' and not 202 as is found in books. But it 
is seen from table 5 that this small difference in the time of running off 
has no influence on the results of analyses. In the same table are found the 
results obtained by washing soil or quartz sand when the time of running 
off is 202" or 200". h. Smoeir. 

Effect of Mulches on Soil Temperatures, during Warmest Week in 

July 1925 at Davis, California. 

Smith, Ph. D. sen. University" of California, Davis. 

The highest soil temperature found was in the bare plot, where on 
July 17, 1925 at a depth of one-half inch the electrical resistance thermo- 
meter registered 143 degree Fahrenheit. Temperatures w^ere obtained at a 
depth of one-half inch in only two plots and the results show^ed that in the 
bare plot it wsls 10 degrees w'armer during the day^ on the average and 5.6 
degrees cooler at night than on the plot covered with perforated black 
paper. In these same tw^o plots temperatures w^ere obtained at the six 
inch depth. In the bare plot the average day- temperature at 6’’ depth 
for the w'eek was 0.9 degrees higher and the average night temperature 
was 0.6 degrees higher than on the area covered with perforated black 
mulch paper. 

In the bare plot where temperatures ivere obtained at depths of 
3, 6, 12, 24 and 36 inches, decided differences w^ere found betiveen the 
day and night temperatures down to a depth of 12 inches. 

WTiere a black paper, mulch paper non-peif orated, was used, the average' 
temperature for this warm week at a depth of 3 inches was 97 degrees' 
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as compared to 91. i on the bare plot. The next warmest plot w^as that 
covered with perforated black paper W'here it was 90.9, folio W'ed the ,gray 
paper nomperforated plot with 87, and finally the gray paper perforated 
with 85.7 degrees 

The maximum temperatures at the 3 inch depth occurred usually about 
the same tiine which was two hours after the maximum air temperature 
w^as reached. The range In these soil maxima w&s 13 degrees at the 3 inch 
depth. 

The minimum temperatures at the 3 inch depth occurred on the ai'erage 
I hour and 40 minutes after the minimum air temperature and showed a 
range of 7.4 degrees. 

Temperatures taken at the 12 inch depth showed tliat under the black 
lion-perforated paper it wms on the average 5.5 degrees and under the per- 
forated black paper one degree warmer than in the bare plot during the 
day, while under the gray non-perf orated paper it was 3.6 degrees colder 
and under the gray perforated it was 4.9 degrees colder than in the bare 
plot. 

The average night temperatures at the 12 inch depth were highest 
under the black non perforated paper and lowrest under the gra}^ perforated 
paper. 

The maximum temperatures at the 12 inch depth occurred usually 
at about the same time, which wns 8 hours after the maximum air temper- 
ature was reached, and showed a range in the various plots of 11.6 degrees. 
The minimum temperatures at the same depth occurred on the average 
6 hours after the minimum air temperatures and show^ed a range of 10.6 
degrees. 

The colour of the soil surface or the colour of the paper mulch and 
whether the paper is perforated or not produce a marked effect on soil 
temperatures. 

The warmest soil during this w’eek wns that covered with non-per- 
forated black paper and the coldest wns that covered, with the gray per- 
forated paper. X. 

The Applicatioii of Archimedes^ Lawr to the Mechanical Analysis of 

Soil. 

Smouhc J. Vyiizlti Archimedova zakona pfi meclianickem tozbom pM, 
Zemedeiskt' Archil'. Prague,, 1925. 

ArcMmedes" law^ can be applied with advantage for the simplification 
and shortening of the practical mechanical analysis of mineral soils accord- 
ing to EIopecky. 

For this, purpose the various particles, after being separated intohheit 
size categories, are transferred from the cleansing cylinders into weighed 
Erienmeyer flasks (the various ' sizes of flasks i % litres 500 ccni., 
300 ccni., seiw’-e very well) w^hich are fill', d with w^ater and then weighed. 
The net wreight of each category in the water is multiplied by 1,6, _ and 
so the weight in the air is obtained. 
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If it is a question of percentual data, then the net weight in the water 
is multiplied by 3, when 53.33 g. of soil are taken for the analysis, or by 
3.2 if 50 g. of the soil are taken. Verf. 

Soil C h e m i s t r . 

Tlie Use of the Qninliydron Electrode for Measuring the Hydrogen- 

Ion Concentration of Soils, 

Baver, L. B. (Ohio Agx. Exp. Station), Soil Science, VoL XXI, pp. 167- 
179. Baltimore, Md., 1926. 

A study ■ of the quinhydrone method for determining the hydrogen- 
ion concentration of soils leads to the following conclusions ; 

1. The saturated calomel cell is the most convenient to use since 
it is most constant and does not require a reversal of poles below pH 7.68. 

2. For accurate results 0.05 gm. of qumh3^drone per 15 cc. of solu- 
tion is sufficient. The quinhydrone ma^^ be added in solution provided a 
fresh stock is' prepared each day. 

3. The' potential is very constant with this electrode with the ex- 
ception of soils above pH S.o. It is reached quickly and easily. 

4. The quinhydron and ordinary h^ffirogen electrodes compare 
closely. Variations were obtained from o to 0.2 in pH, which is considered 
close' enough , for most soils work. 

5. The most desirable soil-ivater ratio to use as a standard with the 
quinhydrone electrode is the ratio of i : i. It' gives results comparing clo- 
sely with those obtained with the ordinary hjffirogen electrode. 

The quinh^ffirone method has a very distinct advantage over the or- 
dinar^^ hydrogen electrode inasmuch as the apparatus required is' simpler, 
both in construction and operation, and requires a much shorter time to 
reach equilibrium. The method is applicable to field as w^eil'as laboratory 
purposes. J, S. JOFRE. 

Begree of Resistance of various Limestones to Acid Solutions 

circulating in Agricultural Soil, 

BoMiki, B. (Torino S. Stazione CMmico-agraria) . Le Stadoni spenmmtali 
Agmfie- ItaUane^ VoL 52, No. 7-9, pp, 268-288. Modena, 1926. 

A large number of products are called limestones which, while having 
allied chemical compositions, are very different in structure and p^sical 
properties ; this diversity of structure evidently entails a different degree of 
resistance to physical and chemical agents, and hence a different behaviour 
of the various, 'types of limestone towards agricultural soil and the roots of 
plants. The researches made by the writer admit of the following con- 
clusions : — ■ 

i) Limestones ,as regards their behaviour towards add liquids 
(aqueous solution of CO.^) , i % aqueous solution of acetic add, 3 % acetic 
acid, N/io hydrochloric add, and N/iO nitric acid), may be divided into three 
: groups. The first group includes the marly, concretionary, sandy and fos- 
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siliferotis limestones, whicli are those most easily decomposed. The second 
group includes the argillaceous limestones which are more resistant than 
the previous kinds. Lastly, the third group includes doloinitic, sacchaioid 
and compact limestones which are those least easily decomposed. 

2) 'The decomposition of limestones follows fairly closehr their 
respective specific weights, the smaller the specific weight, the more easy 
the decomposition. Exceptions are in the first group, the concretionary 
limestones and, in the third group, the dolomitic limestones. For these 
latter, however, the anotnal^- is easily explained by their peculiar com-^ 
position. 

3) The degree of resistance of limestones varies with their geological 
disposition, limestones belonging to the deepest strata of the ground being 
less easily decomposed than those belonging to more recent strata. 

4) It is thus death" proved that in soil investigations not only 
should the content in CaCO. be taken into account, but also its behaviour 
towards decomposition which varies according to the nature of the soil 
itself. 

Contribution to the Explanation of the Effect of GolloMai Silicic Acid in 
increasing Production in Sandy CuMvatioiis. 

LiTCHON, F. Zeitschrifi fur Pjldnzanervidkrufzg nnd Dungung. Part A, 4th 
Year, VoL 5. 

The favourable effect of colloidal silicic acid on producthity where 
there is insufficient phosphoric acid manuring in sand3" cultivations rests 
mainly on the ph3"sical qualities of the colloids, wLich improve the physic- 
ally unfavourable conditions of the sand. The ph3’sicai improvement then 
shows itself in a better utilization of the apparent^ small but actually 
sufiicieiitl}" large additions of phosphoric acid. The natural soils contain, 
with suitable tillage, sufficient indeed abundant quantities of colloids. 
Sterile sands, poor in colloid substances, of similar character to the sand 
used in pot cultures can be improved in practice stable manure or green 
manure, which has therefore been introduced and proved in practice. 
B3’ this means the production factors of the food material supplied in the 
form of artificial manures is increased at least in the same measure as by 
the use of colloidal silicic acid in pot cultures. And so the use of colloidal 
silicic acid has no importance in practice, J ust ' as the established suit- 
ability of the Na in pot cultures to take the place of K to a certain 
degree has no significance, so ■, colloidal silicic acid as a means of saving 
phosphoric acid is also of no , importance. The means by v^hich one 
can be assured of the highest production ' factor of the phosphoric acid 
manure, are to cover the natural soils with those which in practice in- 
crease the fermentation processes of the soil. Such being the case then, 
if we want big agricultural harvests, it will not be possible to replace 
full manuring which contains the indispensable phosphoric acid manure, 
in other words we must use easily soluble phosphates. 


L. Smoexe. 
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On tiie position of tlie Practical Agricnltiirist to tlie Ouestfon of the 

Acidity of the Soil". 

EinHCKK a, lUiistr. Landw. Zfg. Year. 45, No. 28, p. 339. 1925. 

Tlie author warns against the under estimation of the importance of 
the question of soil acidity for the condition of the soil and the health of 
plants. The comprehension of the condit.'on of the s il first emphasized 
by HraiG, appears to be of special importance for guarding against acid 
and alkaline injuries. For example we know that a mineral soil which 
is rich in fine earth, humus and lime in a finely distributed condition, 
and possesses normal water characteristics, shows a strong '' digestive 
capacity for aU manuring materials, and so an exact knowledge of the 
contents of fine earth, humus and lime in the soils of a farm is of the 
greatest importance to the practical agriculturist. 

He also points out the importance of the fact that by using physiolog- 
ica% acid manuring material on soils which are already acid great dam- 
age to plants ma}." easily occur, therefore a proper consideration by the 
agriculturist of the questions pertaining to liming in exact amounts is 
essential, i nd the suitable application of physiologically alkaline, ' neutral 
or acid manuring materials must be striven for. He gives warning against 
the agriculturist relying on the results of his own investigations with the 
■various “ acidity testers ” etc. K. Scharrer. 

Studies on the Influence of Lime on the Soil. 

Gehrixg, a, and Wkhp.maxn, O. Land'd), Veysuchsstat., 103, 279, 1925, 

Taking the speed of nitrate formation as a measure of the influence 
of lime on the soil, got the following results : — quick-lime, marl, 
without manure ”, lime of potassium and residual lime. The influence 
of the residual lime on the physical condition of the soil shewed no better 
results than those of normal lime manuring, while biologically it was 
distinctly injurious. Certain associations exist , between physical qua- 
lity on the one side and CO2 production and nitrification on the other 
Only the residual lime and the lime of potassium do not obey this law ; 
the first named material, in a mechanical respect, produces nearly as 
great an effect as quick-lime, but as regards CO.^ production and nitrate 
formation it remains far behind the unmanured plot, evidently because 
of its high content of chlorides, w^hich have a' disinfecting effect. On 
account of its high potash contents the lime of potassium show-s an inclina- 
tion to cause coagulation. As regards tihl breaking up of the organic 
matters in the soil effected by manuring wdth the various kinds of lime, 
it appears that, measured by the quantity of CO^ produced, quick-lime 
has the best effect, foUow^ed by residual lime, marl and lime of potas- 
sium. D. Mayer and Hissixk have mentioned processes for separat- 
ing absorptive combined lime from that soluble in acid. The former 
w^orks wdth a 10 % iSTH^Cl solution, the latter with N/i NaCl solution. 
Comparative experiments of the authors induced them to wmk in accord- 
ance with the, more detailed but more exact methods of Hissed. They 
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also give an account of a theon" of method for determining the highest 
combination capacity* of lime, and, in conjunction with the process of 
Hissixk, the so-called lime satuvaUmi factor ; 25 g. of the same soil has 
40 ccm. saturated qiiick-lime solution poured over it, and is then shaken 
for 30 minutes. A few drops of phenolphtalein are then added, and CO^ 
is introduced until colour appears. The CO^ lying over the liquid is re- 
moved by introducing air, while that in solution in the liquid is remov- 
ed by heating for a short time to and by blowing air through, A 
further 20 ccm. of the saturated quick-lime solution is allowed to run in, 
it is shaken for 30 minutes, again introduced, and this process is 
repeated until the desired quantity' of liquid, 100 ccm., is reached. After 
the last saturation of the remaining lime with CO2, as much solid sodium 
chloride is added to the quantity of liquid as is necessary to make toe 
solution noiiiiai. It is then heated to So-go^, allowed to stand for 13 
hours, and the exchangeable lime is determined b}" separating the ab- 
sorbed lime from the carbonate in the manner suggested by Hissink. 
The quotient, determined according to Hissixs:, of the available contents 
of absorbed lime and the maximum content, determined by the authors' 
methods, gives the degree of saturation of the soil. At a saturation 
degree of 70 the requirement of lime of the soils examined ceases. With 
soils having a degree of saturation of 70-72, the authors could not obtain 
increased crops by apphdng more lime. There consequently appears 
to be a parallelism between the degree of saturation and increased pro- 
duction. It further appeared that if no h^’drolytic acidity occurs in 
a so'il, there is also no necessity for lime ; in such cases, therefore, it is 
superfluous to carr}'" out the methods of determining the degree of satur- 
ation. K. SCHARRER. 

Critical Investigations on Neubauer’s Seedling Method. 

Guenther, B. Zeitsckrift /. Pflanzenerndhnmg 2md VoL V, 

Sect. I, Part B, 1926. 

The author examines the influence of light and of the soil reaction 
on assimilation of foodstuffs by seedlings. The analysis figures of the 
same soils under different light conditions during growth show that the 
influence of light plays a subordinate part, and under normal conditions 
can be entirely neglected. With a soil in which, having otherwusethe 
same contents of food materials, different degrees of acidity were produced 
by the addition of calcium carbonate, it is clear from the results of the 
anabasis that the difference of soil reaction does not affect the food as- 
similation by seedlings, unless it is very marked. L. G*. 

Taking Samples of Soil from the Field. 

Haehne. H. Zeitsckrift fiir Pfmizenerndhrung un d Dihtgnng Voi. \s 
Sect. I. Part B. 1926. 

Mxed samples, w’hich came from a different number, of places distri- 
buted uniforml}' over the field under investigation, were 'examined by 
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Neubafer^s seedling metiiod and tiie results compared, in order to be 
able to work out a definite rule for taking samples of soil from tlie field. 
It appeared that an average sample from 10-15 places in fields which can 
be described as uniform is qu.te sufficient, whilst if taken from onl\^ 5 
places, the probabdity of finding the correct a erage is too s.- all. The 
a erage of tiie samples am not any individual one must be using for 
Judgiiig the field. Gcernes. 

Nitrification StU'dies 

Halversen W. V. Oregon Agricultural Bxperimeiit Station, ComwalHs. 

Nitrification tests w'ere run on a series of fertiliser plots to determine the 
relative value of several methods. These plots are located on Willamette 
silty clay loam, which is a prominent soil type of the Willamette Valle}". 
It normally has a pH value of about 5.5 and is one of the most fertile soils 
in that localit}". In these tests the pov/ex of the various soils to produce 
nitrates from their ow'n organic matter, from 30 mgs. of N as ammonium 
sulphate, from the same amount of ammonia sulphate added with 210 mgs. 
of CaCOg and also from o.i % of blood meal were determined. In all 
cases 100 gms. soil w'ere used at optimum moisture content. The nitrate 
production in the soil itself w’as so small during the 28 days incubation 
period as to give little iiiformation : the other methods gave parallel results 
except on one plot w'hich received heavw applications of sulphur, super- 
phosphate and potassium, sulphate, in which case the blocd meal gave com- 
paratively higher yields of nitrate. It is significant that on plots which 
had received excessive applications of lime in the field, the yield of nitrates 
w^as jiroportioiiately higher in the tests where theCaCOg, w^ag added with 
the ammonium sulphate. Over this wide range of acidity and fertiliser 
treatment the merits of one method over another w^ere not apparent, 
though a range of H ion concentration from 5.2 to 7.2 and a wide va- 
riation in buffer content prevailed. 

The nitrate content of fallow plots adjacent to the fertiliser plots 
which had received o, 2, 4, and 6 tons of lime respective!}^ per acre w^as de- 
termined at several intenmls during the growmg season, and show^ed that 
lime promotes the production of nitrates in this type of soil. The most ni- 
trate is found wffiere the largest application of lime is made, even though 
that application is excessive. The production of nitrates in the soil Is in 
agreement' with the laboratory tests and is quite necessary and should be 
taken in consideration in determining the nitrifying pow'er of a soil. Nume- 
rous analyses, how^ever, of soils on wffiich crops are growling fail to yield 
more than a trace of nitrates until the crop is haiw’ested. 

That a difference in the physiological efficiency of the nitrifying 
flora of soils exists is shown’ by the parallel results obtained when nitrifica- 
tion tests ate run in both soil and solutions. How^ever, the fact that 
nitrification is more dependent on the soil conditions than the biolo,gical 
efficiency is, evidenced by the failure of sods to produce larger quantities 
of nitrates, after, being inoculated with a soil infusion containing organisms 
of a higher" physiological efficiency. X. 
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On ttie Retension of Superphosphates m Acid Soils. 

Kappkn, H. Dautschs landuK Fresse, 52, J89 and 496, 1925. 

On the basis of his experiments, the author comes to the opinion that 
the fear that superphosphate-phosphoric acid can form such compounds 
in the free acid soil as to check the plants, or at least have less effect than 
on other soils, is unfounded. His vegetation and chemical solution tests 
showed that the presence of excessive Al- and re- sesquioxide did not have 
any ill eitect on the absorption of the Al- and Fe- phosphates as both of 
these are easily assimilated by plants. K. Schaxser. 

The Recovery Power of a Soil as indicated by Incubation. 

AIasTIx, F. C. Laboratory of Plant Nutrition, Universit3' of California, 
Berkeley, California, 1926. 

A brief review of the characteristic behaviour of a fertile fees andj^ 
loam soil tinder conditions of continuous cropping with barle}" and of 
continuous fallowing, as reported in earlier papers from this iaboratoryj 
is ffiveii. 

This soil w^as used as a culture medium for various crops in an absorp- 
tion stud}^ in the greenhouse, as the result of wfech the crops, maize, oats 
and turnips, reduced the concentration of the liquid phase to a low^ level and 
entirely depleted the nitrate. 

These residual soils were incubated at 2y~2Q^ C. after the removal of 
the different crops and screening to remove some of the larger roots. The 
moisture wms kept constant (14 %). The soils w^ere studied b}’ displacing 
the soil solutions by the Sued and AIartin method at from 9 to 161 days 
after incubation was started, then determining the total concentration 
(conductivit}^) and the composition with respect to the more important plant 
food constituents. 

The results of the preliminary study of a soil b^^' this method show-ed 
that during the first few’' days an indication may be gained as to the residual 
effects of different of plants on the activit3^ of the soil organisms pro- 
ducing nitrate. The soil, after maize and after turnips, increased much more 
rapidl}^ during the first tw^o w’eeks than the soil after oats, bearing out the 
obser\^ations of Lyon and Bizzele several 3’-ears ago on maize and oats 
on field, plots of soil. Continued incubation for five months showed that 
followfeg aH three crops, the concentration and composition reach levels, 
which are vet3^ close to that reached in this soil after eight years fallowing 
in a container in the field. 

The method gives promise of application to the stud3^ of the poten- 
tialities of a soil for suppl3feg constituents to its liquid phase w'hen its 
equilibrium is disturbed, giving the information in a ver3^ short time. 

Comparison of the Methods of 'Determiimig the Coacentratioii of 

H^^drogen Ions of Soils. 

Nikeas H. and Hock A. Landwiftschaftliche Versuchsiatiofien, 104, 87, 1925. 

The colorimetric method of Michaeeis w^as compared with the color- 
imetric process of Ceark and LiiBS, with the result that the agreement can 
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be described as very good, as tbe differences between tlie electrometric 
and colorimetric measurement of tbe soil reaction, according to the experi- 
ments of the authors, did not amount, on the average to more than o.i 
in pH values, and the electrometric method being recognized as a basis, the 
above pigments can be so far considered as excellently suitable for the 
examination of the soil. K. Schakrer. 

Electrometric Titration in its Significaiice for the Lime Requirement 

of our soils. 

Niexas, H. and Hock, A. Land-wiftschaftliche Versiichstationen, 104,93, 
1923. 


For cariAung out the electrometric titration 50 g. soil are shaken for 
half an hour with 125 ccm. 7.5 % KCl solution, then, after decanting, 10-30 
ccm. are pipetted, and, with the help of the universal indicator recom- 
mended the authors, the soil reaction is arrived at by the aid of an 
electrometer. Then the alteration of the actual acidity is traced, which is 
apparent if to the soil solution are added known quantities of acid or 
alkali, whereupon the number of ccs. of acid or alkali introduced are drawn 
on the abscissa, and the corresponding values for pH on the ordinate of a 
coordinate system, and the titration ounces appertaining thereto are con- 
structed. Most acid mineral soils, with electrometric titration, show their 
chloride of potassium extraction curv^es, which point to the presence of 
AlCl,, consequently to changeable acidity, whereas forest soils show quite 
a different course of curve, because with them the acidity is caused by 
humus acids and phosphoric acid. When soil suspension methods are 
employed, the course of electrometric titration proceeds with difficulty; 
wdth sandy and light loamy soils it is successful, but with the hea'vy loamy 
and clayey soils, and with man}’- humus soils, it is quite impossible in con- 
sequence of the poisoning of the electrodes by the soil colloids. If the 
total acid in a soil is ascertained by the Daikuhara method, using me- 
th3deiie red as indicator, then the quantities of lime calculated from that 
are certainl\^ miniiiiiim values, and are mostly to be considered as insuf- 
ficient, whereas the Daikuhara method, using phenolphtalein as indi- 
cator, values result which are too high, wherebj^ one dose of the amount of 
lime indicated as wanted might under certain circumstances be too much 
for many plants. The figures arrived at on the basis of electrometric ti- 
tration for chemical neutrality lie between the tivo limits, and may be 
considered as serviceable results. K. Scharrer. 

On the Quuiatity and Chemical GomposMon of Colloidal Clay. 

'Novak, V. Smolik, L- : O mnozstsvi a chem. slozeni Jilu Kolloidniho ' 
Zpravjn 

' The followdng is a summary : 

' I. Colloidal cla}" in its widest sense amounts to more than 9% 
of the total mass of the soil. 
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2. The content In colloidal clay proper amounts to 7 total 

mass of dry soil. 

3. The ratios between SiOa and (Fe^Og, AI2 O3) in colloidal clays, 
properh" so called, varies between 2.5 and 1.04 : .1, The ratios between 
Si02 and AI.O3 run from 4.3 to 2.6 : i. 

4. The content of colloidal days proper in alkaline and alkaline 
earth bases is generall^r relatively high. 

5. The organic part of colloidal clar* is generally more easil}” 
dissolved in a 10 "'1, solution 01 hydrochloric acid than the inorganic 
part. Accordingly, it is thought that nutritive substances are more easily 
set free from organic combinations or complexes than from inorganic com- 
biiiations. 

6. It appears that the basis of colloidal clay in the wider sense is a 

pseudo-coiiibiiiatioii of humic matter with alumo-silicic acid. Colloidal 
clay proper is probably only composed of alumo-silicic acid. The ab- 
sorbent power of colloidal clay proper, owing to the lesser surface acthity 
of the inorganic colloids, is less considerable than that of clay in the wider 
sense. " L. Smoijk. 

Researches on Nitrification and Denitrificatioii in Oxidizmg Media. 

Parisi, B {Istituto superiore agiario, Eolognay Le Siaziord sperimentali 
agraric iialiane, Vol. 5S, No. 10-12. pp. 449-472, bibl. Modena 1925. 

The nitrification of ammonia occurs regularly in an atmosphere of 
pure oxt^geii. This fact, which the v.'riter has proved, enables the phenom- 
enon of nitrification to be studied more intimately and furnishes the meth- 
od of estabiishiiig a complete balance of nitrogen. 

The author’s experiments show that the combustion of organic matter, 
such as ma3’ be indicated by the production of carbon dioxide, is in propor- 
tion to the quantity’ of oxygen consumed. In permeable soils, then, am- 
inoniacal nitrogen and nitrous nitrogen are completely transformed into 
nitrates, in an atmosphere containing oxygen ; in waterlogged soils,, on the 
other hand, especially in the presence of amino-acids or amides in sufficient 
quantity, ammonia and nitrous acid are readily broken down and their 
nitrogen is' set free into the air in a molecular state. In such cases., the 
total decrease of nitrogen is equal to the w’eight of the nitrogen set free. 

'\'er%n 3 robabiv the group >CHNHo reacts on the nitrous acid according 
t o the formula ,> w HNO^ - CHOH y- H.O -f- Ng, in this way 

causing a loss of nitrogen double that which would occur through simple 
denitrification. In a soil containing 15-20 94 water, the consmiiption 
of oxygen is more intense than in a rraterlogged soil. The presence of 
sugar however can Increase the consumption of oxygen in waterlogged 
soils to an extraordinary extent. A, F. 

Is 'Soil Reactton of Importance for the practical Agriculturist ? 

Treneu. M. ' Zeitschrift /. Pflanzenenmhning .tmd Dilngmig. Vol. V, 
Sect, 4, Part B, 1926. 

The work deals^ with the dependence of liveliness of growth of the dif- 
ferent cultivated plants on the soil reaction. The reaction cards of the 

6 “ — ing, ■ 
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estates examined are appended. It is shown that the determiiiatioii ,of 
reaction by' electrometrical methods in suspensions containing KCl shows 
this dependence better than do measurements in watery suspension. 

Soil reaction more acid than pH 6.0 injures beetroot, barleys and 
clo\’er. Oats and w’-heat do weU up to pH 5.2 ; potatoes w'ere found 
insensible up to pH 4.2 ; with ry-e an optimum could not be recognized. 
Sorrel and equisetum cannot be considered as definite signs of soil acidity^.. 

The geological conditions of the soil must he taken into account in 
Judging. Referring to this, investigations of the sub-soil, which are given 
in the reaction cards, deal with this point and are of great value to the 
agriculturist. L. G. 

Soil Biology. 

Soil Sickness. 

De GrcEiS H. (R. Stazione Chimico-Agraria Sperimentale di Portici) . Le 
Siazioni Sperimentali Agrarie Italiane, Vol. hVIIL No. 10-12, p. 373-439, 

I Tab. Modena 1925. 

In spite 'of the numerous investigations on the so-called sickness of 
he soil, the problem of its determining causes not only^ remains obscure 
but demands the recording of experimental researches, based 011 sure method 
and extending to the study of the phenomenon down to its characteristic 
beginnings. 

The author has therefore initiated a plan of systematic researches with 
the object of solving this problem. In this, his preHminary' note, he reports 
on the experiments made with mustard, p3eas and Miagmm saiimmi. 'The 
phenomenon of decreased pDioduction is sketched clearly in these researches ; 
in some cases there was an increase rather than a reduction of production, 
but these were quite isolated exceptions, after which the piieiiomenon 
renew’ed its normal course. 

The process of sickness however is not found to be so quick as is gen- 
erallyr allowed, though the plants selected w’ere those considered best 
suited for the purpose. Undoubtedly then the phenomenon is subject 
to the action of ^ external agents ; thus the summer season makes it more 
active. It is not possible at p3resent to say* urhether this corresponds with 
a mote active vegetative growrih evolution or with other conditions. 

Moreover the sickness exercises greater influence' on germinating seeds 
and on plants in the first stage of growth and it is quite possible that the 
damage sustained then may be the principal cause of subsequent defects. 

The wHter proposes to follow up his researches by investigating the 
effect of aqueous extracts of the soil w-hen it has reached the most suitable 
'degree of sickness, if not of absolute unproductivity. K. F. 

Himrificatioa Experiments. 

CiUDA A. (Asti. R.' Istituto Tecnico Gioberti). Le Stazioni Spenmental 
Agfarie Italiane, Vol. 59, No. 1-3, pp. 99-105. Modena, 1926. 

The aptitude of agricultural soil for transforming cellulose into humus 
varies from 'One soil to another owing to the presence or absence of humi-^ 
dying bacteria and depends on its constitution and compositio'n. 
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Tie aiitlior investigated tliis bacterial a-Ctivitj’ in various soil samples 
meadow soil, soil tinder willow trees, wdllow roonld, plane tree taoiild, 
of wMcli only tie willow mould caused total huniilication of wheat straw 
and tie fmit sbeaths of maize. 

Tie immification takes place at a bigli temperature (3C°C.), witli cold 
it slows down or is prevented. From other eiq^erimeiits the author deduces 
that annnoniuin sulphate also retards and hinders humihcation,. Iinrrier- 
sioa in water prevents, while light does not hinder the formation of 
humus. 

Coprinus and the bacteriimi of peat cause a noticeable traiisfoiiiiation 
into humus ; the former gives rise to colonies of the appearance cf parahixi, 
with developnient of ammonia, while a bacterium is isolated with colonies 
mostly wiiite, red, yellow, brownish, cat>able of huriiib.i.iig straw’ with niiich 
blackening and guing off an earthy smell of beet. 

We cannot speak of a true transformation into humus in the case of 
the ordinal}" niiishiooni or of fermented tobacco. 

The Effect of Sulphur on the IViicrofiora of the Soli. 

Fifb, j. M* (Utah Agr. Enp. Station), Soil Science, Vol. XXI, pp. 245» 
352, 1926. 

This is a report of a study made on the infiuence of var\mig amounts 
of sulphur on the soil microflora as measured b3r numbers, ammonificatioii, 
nitrification, azoficatioii and the rate at which the sulphur is omdized to 
sulphates. 

Three ^ soils were used in the experiment, soil “ A '' with a low’’ organic 
matter content, soil B '' with a high organic matter content and soil 
« C with a mediuni organic matter content. 

The sulphur applied ranged from ico to 1000 pounds per acre. 

According to the author sulphur greatly stimulated ammoiiification 
in all three soils with soil A leading, Xitrification was stiniulated in soil B 
by sulphur in all concentrations wdth the exception of the highest applica- 
tions. Sulphur was very toxic in soil A. Although the sulphur was very 
toxic at all the lower concentrations in soil C, a great stimulation^ occurred 
in the higher concentrations. The sulphur uras without effect, on azofica- 
tion during the short time the soil w’as under obsenution. There was a 
general decrease in the number of bacteria over the period the counts 
were made in the treated and in the untreated soils. Soils A and C showed 
a ver}’ slight increase in bacterial numbers. J. S. Joffe. 

The Bacterial Types Occurring in 'FroiseB Soil* 

hocHHEAD, A. G. (Central Bxp. Farm, Ottawa, Canada) Soi! Science^ 
VoL XXI, pp. 325-231. Baltimore, Md. 

This is a report of an investigation on the bacterial types occurring in 
frozen soils of Eastern Canada. The field soils had been frozen for more 
than 2 months. The number of bacterial colonies appearing on albumin 
agar at 3® C was less than 10 % of those at most of the bacteria of 
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frozen soils being incapable of low temperature growtii. At 20° C tie 
most abundant type was the group of non-sporulatiiig short rods, non™ 
liqueiving or slowh' liquef^mig, and the next most abundant group was 
that of Actimmycetes. Rapidi3^ liquefying rods and micrococci were found 
to be iiuniericali}" mi important. At 3® the non liquefying short rods form- 
ed a liigher proportion of the bacterial colonies, the other groups showing 
even less capabilit}^ for low temperature growth than these forms. The 
microflora of frozen soils does not appear to exhibit characteristics dif- 
ferent from those found at other seasons. Sixteen tr'pe species, isolated from 
nutrient agar plates at 3’^ have been described, as w^ell as their frequenc}^ 
Two t3"pes predominate — both noii-sporiilating short rods — one slowly 
liquefj’ing, one non-liquefying, and the^" appear to be representative soil 
t3"pes of other seasons which develop better at more moderate temperatures. 

J. S. JOFFE. 

Handbook of the biophysical and biochemical Investigation of the Soil* 

Stokeasa, j. ill collaboration w-ith Boereue, B. G. With 91 text illus. 
pp. Si 2. Paul Parei^, Berlin, 1026. 

The book contains what the title promises. It is a work which recap- 
itulates our present day knowledge in the' field of bioph^^sics and Mochem- 
istr\' of the soil, with a clear arrangement of the matter, n clear representa- 
tion and full comprehension of the subject. Space forbids more than a 
short summary, which will suffice howwer to shorv that its compreheiish^e 
and enlightening account of. soil problems is of the greatest scientific im- 
portance. 

Ill the section on biophysical and biochemical examination of the soil 
the general methods of soil examination are first of all described, particul- 
arfy the mechanical anafysis of the soil and the determination of wmter 
eapacifyq also the anafysis of the soil air. Further sections deal with its 
chemical analysis, the determination of the soil colloids, of its electrical 
con,ductivity and its cataliiiic agents. The section on soil reaction gives 
a comprehensive account of the numerous electrometric and, colorimetric 
methods. There follows then the description of the special chemical 
examination of the soil, particularfy of the determination of foodstufis in 
sod extracts. Of especial interest is the next section on radioactivify in 
the soil 'and in the soil air, and its influence on the germination and 
development of plants. 

The second main section of the book covers the methods of biological 
investigation of the soil. After general observations on the micro-organisms 
present in the soil, the bacteria of the rhizospheres are described, and the 
methods of the examination of edaphons demonstrated. After a compre- 
hensive description of the bacteria taking part in the nitrogen cycle in na- 
ture, there' come sections entitled : Synthesis of albumen in the soil, methane- 
decomposing and , hydrogen-oxidizing bacteria, sulphur bacteria,, desulphu- 
.lizers, iron bacteria, actinomyces, soil fungi, soil algae, protozoa- There 
follows then a description of them. Determination of the results of bacteria! 
respiration is then described, as are biological absorption, and biochemical 
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metliods for determining the hydrated phosphoric acid and oxide of potas- 
sium contained in the soil in an assimilable state. The further chapters 
concern : — soil respiration, carbon dioxide as basic factor, methods for deter- 
mimng the carbon-dioxide produced by the soil, connection between organic 
substance and heterotrophes, between the cliemicai character of the organic 
matter and the respiration process., breaking up process of the cellulose 
in the soil, oxidization processes of the nitrogen -containing organic sub- 
stances ill the soil, respiration intensity of the micro-organisms, respira- 
tion of forest soils, composition of drainage water as an indication of the 
bio-chemical processes in the soil, effect of stable manure g!i the mechanics 
of the respiration process in the soil, influence of radioactivity on the dis- 
similation process of the micro-organisms in the soil. It is in short an 
outstanding voork which should be in the library of all soil scientists. 

SCHUCHO. 


Soils and Vegetation. 

The Significance of Traces of Elements upoii the Growth of Yo'uiig 
Orange Trees. 

HiUis, A. R. C. and Rked, H. S. Riverside,, California, Citrus Ifxper. 
Station. 

Characteristic injury to the foliage of 3’ouiig orange trees is often ob- 
served ill sand culture experiments. The injury does not occur in sand 
cultures where tap water is employed in making the nutrient soliiticns, 
but is proiiiliient where carefulhc distilled water and pure chemicals are 
emplo3"ed. The difficulty is oi'eiconie by adding to the supposedly 
complete culture solutions minute amounts of a suspension containing alu- 
minium sulphate, potassium iodide, titanium sulphate, potassium bromide, 
strontium nitrate, lithium nitrate, manganese sulphate, boric acid, and aui- 
monhim nitrate. It is improbable that all of these ions are necessar}.* for 
alleviation of the difficulty, and future work is in progress to ascertain 
those which are essential. ■ X. 

Contribution to, the Question of the Influence of Pure Spruce and Beech 
Stocks^ as weE as Mixed Stocks formed by both kinds of trees* 
on some qualities of Forest Soils. 

IvVAPiL, R. and Xe:sihc, A. (From the Biochemical Institute of the State 
Forest Testing Station at Prague). ZcihrJ:rtU fur Fjrst- Ziud 
year 57, pp. 193- 231. With ir tables, 3 diagrams and 2 illus. 

The authors show, from a big series of ph^-'sical, chemical and biochem- 
ical exaniinatious of the same soil, that the influence' of pure spruce stock 
on the sandy, primitive mountain loam of East Bohemia (in the forest part 
of Tremosnice near Caslau., height above sea leveT420 m., average yearly 
temperature S.40 C., annual precipitation 646 mm.) is much more unfavour- 
able than that of pure beech stock. The favourable conditions induced 
by the latter were reached, or even surpassed, if beech and spruce were 
mixed. 
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.Ivopecky's suspension anal5'sis shows that ah three soils (at a depth of 
35 cm.) maiiitain a normal and fairh^ similar coaditioti. 

But the fine sand content of the pure spruce soil is the greatest, 
amOiinting to 32.3 % by weight, Yrhich points to a more unfavourable 
physical condition of the soil. 

Foilovdiig Buhger's view that the air capacity is the most important 
indicator of the fraitfnlness of forest soils, these are the only physical 
figures to be w'orked out, and are in absolute values : beech 22.37 J spnice 
13.00. mixed stock 26.73. These figures themselves suffice to show^ the un- 
favourable infiuence of the pure spruce stock, and the favourable influence 
of the pure beech and also of the mixed stock. 

The malysis of nidrient matter (boiling the soil wdth 10 ^,4 Hydrochlo- 
ric acid) gives a corresponding picture : 


Table III, {abbreviated). 


Kind of ^'ood aad type of soil 

i Content of 

nutrient matter in % of dry weight 

Organic 

matter 

P-Os 1 

1 

X2O i 

to 

p 

CaO 1 

in % 

Bcecli, mineral soil 

Spiiice » 

Both mixed )> 

O.22S 
0.005 
; 0.144 

i 

! o. 03<5 

; 0.021 

; 0.047 1 

i 0.449 ^ 
i 2.599 i 
j 2,699 

1 

O.I17 
0.081 
0,187 ; 

i 4*73 

I I - 5 ® 

j 4.89 


Determinations of nitrogen were made by methods which I shall explain 
at another time for humus and mineral soils (surface layers) . They were then 
separated and difierentiated ' again into nitrogenous compounds, soluble in 
concentrated HCl such as amides and diamino-acids. The spruce htmius 
most rich in total amount, of nitrogen (1.473) contains it how* ever in a verir 
insoluble form, so that it only passes into the mineral soil to a small degree. 
These unfavourable food conditions for the trees, obtaining in woods of pure 
spruce, can be made just' as favourable as those in pure beech w'oods 
by mixing ' spruce and beech, as the follorriug figures show? : — Beech 
htinxus 0.867 % beech mineral soil 0.231 % N., spruce humus 1.473 % N, 
spruce mineral soil 1.58% K, mixed stock humus 1.269 the like 
mineral soil 0.282 % 

,The acidities {total, relative to titration acidity?, actual and exchange- 
able acidity)' are such in their values that the spruce humus is most acid 
with 4.6 pH, and -with 6.2 pH the mineral soil of the mixed stock is almost 
neutral. ' They were determined colorimetrically by Hjchabtis' method 
(indicators without buffers). 

The mialytic power (action of catalysis) of the soils showed itself to 
be in the closest dependence on the degree of acidity, whilst the most acid 
was least capa.ble of releasing oxygen from hydrogen peroxide. 

, The mmnonifying power was also shewni to depend on the degree of 
acidity and the amount of organic matter, present, Tests by E.emy*s 
method gave the following 'results: — 
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Spruce 19.42 mg. pbeedi S544 mg. ; botli mixed 75.33 mg. X, (10 g. 
liiimtis orerlying mineral soil and 100 cm. i % Witte peptone soltition). 

The values of the assimUaUG}i of ihe mMOspkeric -nUrGgen were in the 
same lelationsMp in the hiimiis beds of the three stocks as were the bio- 
chemical qualities investigated up to now, in that pure beech showed a 
recover}’ of nitrogen of 14.S5 '0, pure spruce only 11,6 %, and the mixed 
•stock 39. '2 The mineral soils, gave rather a different result. The 
mixed stock, with 49.5 ^ was the best, th'en followed pure beech 
with 27.S'^^□, and the spruce even showed loss o£ nitrogen (denitriilcationp 

The nitrate formation, determined hy the Vhaxot-Pratt method hy 
reduction 01 the nitrate into iticric acid, is shewn by the iolloving ugures, 
according to which pure siiruce again comes out most iiiifavourabh’ : 

Fron2 Tabic ITIL 

1000 g. liuniiis in relation to mg. nitrate (net value) yielded : 

Beech humus 12S.2 ; spruce 94,2 ; the two mixed 16S.3 

Beech soil 77.4 ; spruce 59.3 ; the two mixed SS.8 

The phosphoric acid adsorpiion was shewn to be exactly proportional to 
the degree of acidity. The acid spruce huimis could only retain 16.6 , wMle 

the mineral soil of the mixed stock, on the other hand retained 74,10 

The celhilose decoBipositiGn is demonstrated by illustrations. Accord- 
ing to that, the three humus layers are approximateh* alike in operation. 
The strips of filter paper are but little consumed. But in the mineral soils, 
on the contraiyp the strips of paper pressed by the mixed-stock soil are al- 
most completel}'' decomposed, w’hile those in the spruce soil axe almost 
coEipleteh’ untouched. 

The fermentation intensity, determined b}" AebExt and hux,HBRh 
method in Ivanoif vessels with quicksilver manometer, is likewise smaEest 
(40 mni.) in pure spruce soil ; in beech and mixed-stock sod on the other 
hand being three times as great. 

The measiifemerd of the chemical light inUnsiiy in biinsen Roscoe units by 
WiESXER and CiH'SEAr's method leads to the conclusion that each individual 
corona of the mixed stock absorbs a somewhat greater quantity of light 
than the corona of the pure beech and paiticiilarly of the pure spruce wood. 

According to ail the data, there appears to be no doubt that for the 
sandy original mountain loam investigated, and the climate and conditioiis 
mentioned, -which occur so frequently, the mixed forest, formed of leafy and 
needle woods influences the general condition of The soil more favourably 
than pure stocks, and very much more favourably than the pure spruce 
stock. 'The important bio-chemical factors of the soils, , are affected most. 

Grossxobf. , 

Regional Soil vScience 
The Vegetation of Switzerland. 

Brockmann H. Jerosch* First series, Part I, Ber Bodeii. Rascher&: Co. 
Ziirkli, Januar}’ 192$, 

Of this very important work of the well known botanist and geogra- 
pher, the first part on the soil interests us the most. 'The author states 
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Ms intention clearly in tlie headings of both chapters : — I. “ Attempt to^ 
define the soils of Switzerland '' and 2. '' Surface formations and soil con- 
ditions ill their relationship to vegetation 

It may be surprising that a geographer and botanist should be the first 
to give a survey of the kinds of soil occurring in vSwitzerland, and of their 
distribution. The reason lies in the veiy small attention paid in the Swiss 
colleges to pure soil science and in a noticeable absence until recently of 
systematic, geograpliicab scientific soil investigation. That under these 
circumstances the ivork under discussion was a bold venture is clear, and 
it is to be expected that in many respects, from the point of view of a 
soil expert, many deductions of the author must appear as somewhat 
hasty. 

In the fii'st chapter the author gives, by the aid of the (somewhat al- 
tered) scheme of Lang a survey of the climatic types of soil, and advances 
the statement that in Switzerland there must be almost all types of soib 
from arid to ultra-humid. As arid soils the author understands places where, 
especially in the mountains, through the action of wmter, lime encrustiiieiits 
occur, or where, under overhanging rocks, in caves, etc., there are efflor- 
escences of salt. Included as humid soils occurring in Switzerland are yel- 
low brown and humus soils, and as ultra-humid soils, podsol soils. The soils ^ 
in the high mountains are partly designated as frost soils. 

The author emphasizes with reason that as a result of the geological 
youth of Switzerland, and also especially because of the continual iiieta- 
morphosis through demolition and upheaval, there are still present 
immature or very slightly disintegrated soils. This explains the great 
importance of the mother rock, and there results, therefore, as a conse- 
quence of the geological multi-formation of the surfaces a mosaic of the 
most varied kinds and conditions of soil. 

In the 2nd. chapter the “ superficial forms and soil conditions in their 
relation to vegetation are dealt with. 

In the centre the last two glacierizatioiis, with their erosive action (prin- 
cipally by water) and discharges (moraines and fiuvio-glacial boulders) 
form the character of the soil. The soil is conceived climatically as brown 
earth, which in any case, through the mother rock, is of very varied kinds. 

The soil of the Jura is represented as being very dependent on its geol- 
ogical origin, and, a tendency towards the formation of brown earth is 
assumed. 

It is clear that the Alps must exhibit the most extended variety of 
soils. With the lack of exact investigation, it is naturally ver}^ difiiciilt 
to get an insight into the actual conditions. Brockmann, therefore, ven- 
tures '' no longer to pass by such important matters without bringing them 
within the range' of our consideration 

Encriistmeiits, as mentioned above, are comprehended as arid soil 
formations. In relatively dry valleys (Wallis, Schanfigg) the author 
expects the appearance of yellow soil, ■ and sees, in the various placeS' 
where loess occurs, soHs which incline towards the formation of yellow 
soils. A study of the efect of the wind on soil fonnation in the Alps is^ 
certainly well justified. 
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Uitra-limniid .climate at great altitudes, and in tiae valleys with Mgh 
precipitation, on the northern border of the Alps, leads to Podsol soil. 

In conclusion, three short sections are devoted to the frost soils in places 
where no chemical disintegration can take place, and to the soil movement 
ana minute life of the Alpine soils. 

The '' attempt ” of Brocioiann has given the soil expert a ver^^ sti- 
mulating work. Of technical soil literature only that of Lang, Wiegkee. and 
Graf zu Lkinhstgen is quoted. Further literature appears to be unknown to 
the author (for exam|)le Raiviann, Soil formation and soil classification). 
There are no analyses at all. The author states many times, however, that 
“ at many places oiity individual observations w^ere made'” and '"there 
might be omissions ” (p. 34 and p. 49). 

We consider that in reality the soil formation in Switzerland possesses 
a more humid character than is generally assumed to-day. More or less 
certain formations of Podsol soils are not rare in the centre of the country 
(particularly on gravel and loess), as a number of recent observations and 
works satisfactorily prove (Wiegner, Jenny, Jenny and Braun-Bean- 
QUET, Meyer, Siegrist and Gessner). If the w^ork of Brockaiann- 
JEROSCH stimulates to detailed investigations, it will certainly have ren- 
dered a great service. Gessner. 

On the Causes of the Bisplacement of the Coast Line. 

CrEMA, C. Spostamenti della liiiea di spiaggia presso Favazziiia nel Golfo 
di Gioia. Boll, del R. Ufficio geologico d'lialia, Vol. I, No. 9, pp. 1-13, i map, 
I fig. Rome, 1925. 

Between the stations of Bagnara and Favazzina on the Tyrrhenian 
coast railway a retrogression of the sea coast, formed in that locality by 
deposits of the Favazzina torrent, has been ascertained. As principal cause 
of this phenomenon is to be considered marine erosion no longer counter- 
balanced by fresh deposits of materials by the torrent, the latter having 
changed its habit in consequence of the earthquake of 1908. 

No other action can presumably be invoked to explain it, not even gra- 
dual earth movement which sometimes helps to cause variations of the coast 
line, seeing that no authoritative observations admit of such taking place 
on the coast investigated, and also the action of such slow movements 
could not attain ax3preciable importance in face of the so much more 
energetic action of tidal weaves. Such phenomena may alwa^^s, as in the 
case luider survey,, develop great importance, but only when the littoral 
is of a rocky nature. 

Such changes in proximity to the mouth of a stream should aiwa3’^s be' 
regarded as possible whenever it is desired to effect the regularization of 
catchment areas. A. F. 

The Reciamatiaii of the Lower Friuli. 

Ferugeio, D.;a!id Ferugeio, B. (Staz. Chimico-agraria spex. di Udine). 
La zona delie risorgive del Basso Friuli fra .Tagliamento e “ Torre 'h An- 
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nali della Slavdom chimico-agi'avia spef, di Udine, Set. III„ VoL I, pp, 1-479^ 
II Tab., 4 maps, bibl, Udine, 1925, 

Tlie vast zone wMcli the writers deal with in this geological, hydro!- 
ogicai, and agriciiitiiral paper comprises fifteen thousand hectares of land sit- 
uated in the centre of the Friulian plain, for the greater part swampy and 
ever3nvli€re niider difliciilt drainage conditions The soils have a diversity 
of texture and composition, but are 'almost always covered' over by a con- 
siderable inimiferotis layer and vatiottsly clothed with self sown marshy and 
shriibbi^ vegetation. 

Few efforts have as yet been made by private agricultnrists to free 
their ])roperty from the curse of these spring waters, which if suitably con- 
trolled and adapted to irrigation would, owing to their very excellent tem- 
perature and composition, actually tend greatly to increase the agriciiltural 
value of the land. 

The reclamation of this zone is evidently beyond the power of private 
initiative and can only be expected to be undertaken as a x3ublic enter- 
prise. 

In the region investigated, from the point of view of reclamation, three 
zones may be distinguished An upper zone which includes the peri- 
meter of the springs, in which, the importance of the overflowing from the 
artesian strata is considerable ; an intermediate dr^^- zone, such as can sitc- 
xeed'.with a rational arrangement of drainage; a lower circtun-lagtinary 
and delta zone, for the most part still marshy. 

> , Provisions contemplating the mechanical raising of the drainage water - 
are only necessary for the third zone. In the first and third zones there 
is absolute predominance of marshy growth, while in the second zone 
cultivated fields, more or less dry meadows and wooded areas j>revaii, the 
last of which however have to a great extent disappeared. The regular- 
ization should primarily be directed to the streams which collect most of 
the water into the irrigation channels of the s|>rings so that the great 
masses waiting for dispersion of the side rivers (Tagliamento and Torre) 
may be prom|>tly collected and got rid of. 

^ Other essential works should be completed so that on the one hand 
the main streams and the torrential water courses may no longer form an 
obstacle or a danger to subsequent operations of agrarian reclamation, and 
on the other hand a sufficient quantity of irrigation water may be supplied. 

Then considering the considerable extent of the zone represented by 
graveUy-sandy alluvia, with little natural fertility, ground elevated from 
the important superficial accumulation of humus, it is understood that a 
simple drying process of the land would undoubtedly lead to a great decrease 
in production. The zone would therefore be transformed into an area need- 
ing irrigation and for this purpose the considerable power of the overflow 
from the water holding strata in the upper zone is such as to assure' any 
' increase in consumption. 

' In 'the circum-lagunary zone the irrigation water would ,also serve very 
well for removing salt from the soil. 

A'gricultural improvement should go therefore hand 'in hand with these 
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m*ater schemes and the technical agricultural programme should be based 
on the irrigation schemes. Water meadows and grasslands, cattle breeding, 
dairying, the cultivation of osiers, poplars, alders and, in process of time, 
the erection of human habitations in the hitherto unpopulated zone may be 
expected. The work will be facilitated by the fact that, under a recent 
ruling, the zone investigated is comprised in the first categor}^ of lands for 
reclamation. A, F. 

Soli Formatioiij Golonizatioii and Succession of Plant Associations on 

the Aar Terraces. 

GessnER,, H and SiEGRiST, R. MUt. der Aafga-uischeii NafuvforscJiB^iden 
GsscUschaft. Vol. 7, pp. 54, 1925. 

The authors examined the meadows of the Aar Valle}" at different 
heights ill the neighbourhood of Aarau in the Centre of Switzerland. 
The results of the soil examinations are given briefly : 

A) In the so-called high water channels, the districts of the real 
river bed, the recent deposits (sand and gravel freshly washed out by high 
water) show a high but evenly distributed content of lime with ' on , the 
average 25 % of CaC03. Also the humus content of this sand, poor in 
vegetation, is remarkably high (4 i 0.4%). On passing over to the 
fertile forest land, the limmis content rises in the uppermost layer to S %. 
A slight washing out of lime is already confirmed here. Soil reaction neu- 
tral to weak alkaline. 

' B) The lower terraces, — Result of the last ice period, bears mixed 
woodland.' Corresponding to the great age of this stage, the disintegrat- 
ing progress of the soil in a humid climate is here plainly shown, The be- 
ginning of podsol formation is' demonstrable by muriatic acid extractions, 
complete washing out of carbonates up to 1.2- i.S m. deep, distinct w^ashing 
out of sesqui-oxides and increase of the same in the lower lime free 
layers Reaction weakly acid, humus content up to 224 %. 

C) High terrace, — Result of the ice period prior to the last. On 
account of the great age of These deposits, the formation of podsol soil 
is more sharply marked, and can be confirmed by the naked eye (photo) . 
The upper levels of the soil are perfectly free from lime, and have a strong 
acid reaction (pH up to 4.9). The humus content falls with increasing 
depth, the subsoil being rich in CaC03. XJniortuiiately, only the podsol 
layer is sufficiently analysed. 

Many tables, drawings and photographs make the work very clear. 
It must be given' credit for first emphatically drawing attention to 
podsol formation in Central Switzerland. ■ H. J. 

The Biamonci fields of South West Africa. 

Kaiser, F. Die Diamantenwiiste Slidwest-Afrikas. Explanation of a special 
geological map of the southern diamond fields i ; 25 000, drawn up by W. 
BEETS and E. Kaiskr. 2 volumes with many tables, maps and 'illustrations. 
Dietrich Reiner (Ernst Vohseix) Berlin, 1026. ■ 

Seven years' after the loss of the South W est African protectorate , a 
'’Work 'has apiieared wffiich represents, ' scientifically the most important 
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production emanating from this field of labour. Passarge’s 

eksaustive work on the Calahar3^ onty touches the eastern portion of thb^ 
former colon}^ and Schuetze's able work “ Aus Namalaiid uiid Kalahari \ 
along with a general description of the country, plunges into an affectionate 
consideration of the natives, we have here before us a vrork which, starting 
from the interesting coastal deserts of South West Africa, collects there 
fruitful detailed results, and makes use of them for far-reaclilDg coiiclti- 
sions with respect to the w^aste districts of other parts of the earth. 

It is impossible, within the limits of a short description, to do justice 
to all the details of this exhaustive work, nor can the numerous indiv- 
idual contributions be gone into, which have been made to it by Bebtz, 
Boehm, Martin, Waotf, Storz, Stromer, Weissermee, Wenz, and Wit'i- 
MANN. The^?' go deeph^ into the results obtained by investigating special 
geological, paleontological and petrographical questions. The sections 
written by Beetz are closety connected with the investigations of Kaiser, 
so that they must be considered in conjunction with them. 

Diamonds were discovered in the 3^ear igo8 in the most desert parts 
of vSouth West Africa. The discovery soon proved itself miicli more im- 
portant than was at first supposed, and gave rise to the founding of sev- 
eral diamond companies. The most important of these wns the Geniiaii 
diamond company, to wdiich belonged the extensive diamond district south 
of the I/iiderit2;buchst railway. That this monumental w^'ork has been 
made possible is mainly" due to tlie former Director of this Company, 
Dr. Heinrich Loxz, 'who made it possible to send Professor Kaiser, 
and was able to provide special sums for the carrying out of the work. 

The w'-hole work is based on the geological map on a scale of i : 25000, 
which was drawn up by Kaiser and Beetz. It is in 7 sheets, in- 
cluded in the first volume of the work, and even on the desk, in its 
special representation, permits a glance into one of the most interesting 
waste regions of the earth. The importance' of the work, however, goes 
far beyond the explanation of the special geological maps, and gives in 
particular the picture of the origin of the desert. In the first volume, 
after a short survey’' of the geology', the structure of the old mountains 
of the primaiw^ formation of vSouth Africa is given. The primary forma- 
tion consists of gneiss, mica schists and chlorite schists. There also ap- 
pears granite-gneiss, which is metamorphosed from ^^oitnger granite, also 
veins ' of these granite injections, and converted basic rocks of volcanic 
origin. 

Above the primary formation lie the Concip and Kama formations B. 
dealt with by Beetz. ^As a result of extensive travel in the interior of 
South West Africa, it was possible to parallel these old fossile-free sedi- 
mentary layers with the formations in the interior already arranged 
earlier^ by Range ; in consequence of the special mapping of the desert re- 
gions, the' Naina formation in particular could be here drawn up in detail. 
Even in these oldest sedimentary formations iimnerous volcanic rocks 
appear. , Whilst , in the older crystalline foundation mountains acid vol- 
canic rocks, are most prominent, basic rocks predominate in the suspen- 
sory stage of the primary formation and The Concip formation. In part 



INTERXATIOIS'AI, society of son, SCIENCE S21 

these volcanic rocks possess great geological age, in opposition to the 
alkali rocks and allied rocks, which did not arise until during a jurassic- 
cretaceous levelling period, w-hich followed the levelling of those formations. 
These alkali-syeiiitic rocks were specially examined and described in the 
Granitberg and in the Klinkhardtgebirge. On these levelling surfaces 
the old layers were then deposited in younger eocene and mioceiie forms, 
as described by Beetz at the beginning of the second volume. In these 
laj^ers were found, amongst other things, interesting remains of vertebrates 
which Stromer von Reicheneerg has described thoroughly. These 
throw new light on the geological past of South Africa. In the tertiar}^ 
deposits we already find diamonds, which then, by working up, have in 
part undergone such enrichment that they represent the richest diamond 
appearance of the whole region. The primary beds w’hence the diamonds 
originate must therefore be older than eocene, and approach very nearly 
to the age at w^hich the South African geologists place the upper lime of 
Riniberley. Kaiser and Beetz come to the opinion that neither dark 
blue beds under the sea, nor the Orange River, nor the Benguela come into 
question as conveyors of the diamonds ; the origin of the diamonds must 
rather be sought inland in South West Africa under the deposits of the 
dr}^ climate. The dry fiows of the oldest tertiary time have in their course 
carried to the coast the diamonds washed out of the mother rock, and bed- 
ded them ill the layers deposited by them. There, wdiere the eocene 
sea has spread out the la^^ers, or the lower miocene rivers have washed 
them out, tlie3' appear in a richer state. The richest beds have been blown 
out of this deposit again by the wind. 

These isolated samples of the work must suffice to show the special 
results of the two investigators. 

The other great undertaking which Kaiser has set himself is to follow 
up all the factors of the desert formation in their relation to each other. 
So he shows us in a masterly the processes of the mechanical rock 
preparation and rock deposit in a dr\^ climate.' Water and wind are dealt 
wdth thoroughly. It is shown how far-reaching are the effects of water 
even in the dryest parts of the desert, where the^^ woula be least expected, 
and where maiw investigators have spoken of a purely mechanical rock 
preparation. Attention is also drawn to the importance of the w'ind, f or 
which tiiis wind-ravaged part of the coastal' deserts is particularly noto- 
rious. The investigations on the re-deposit of silicic acid axe also of very 
great importance. Their elimination again takes place in the coastal 
districts in greater proximity" to the source of origin than in a humid cli- 
mate. Nearly all the rocks are silicated.^ Under new formations of 
silicic acid formation are understood all the processes which play a part 
in and after penetration of the s,ilicic acid coming from outside into the 
mineral residues present. The carbonate rocks of the Nama formation 
in particular present a good field of reaction for the silicic add. Also the 
tertiary Pomona quarts and the surface lime are strong^ silicated. The 
silicification processes ate extended over a long |)eriod of time, beginning 
with the chalk period. An optimum is given by the passing over from 
normal arid to* extreme arid climate. For the formation 'of a strong si- 
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Heated covering, a long maintenance o£ the form of the upper stttface of 
the land is necessary. Of the young, sedimentary, new formations in the 
desert climate, the wind borne sands are thoroughly dealt with. The ap- 
pearance of these is different in sand drift and sickle shaped dunes. Both 
are streamline bodies, but of quite different form and origin. 

The work is beaut if iilly got up. Two coloured title illustrations after 
pastels of the well known South African painter AxEi. EniKSON give a pic- 
tine of the beautiful colours of the desert. 54 tables explain the- landscape 
and geological profiles, indicate the morphogenetic processes, and again 
give the fossils dealt with. 32 stereo- illustrations make x)ossible a glance 
at the small forms of the desert. Nmiierotis text illustrations explain, 
the text. The special geological maps are supplemented with maps of 
the Granitbeig, a mcn'xfiiological map of the Waiineii country, and one 
of a journey amongst the dunes. The price for the beautiful work is put 
low, its appearance being made possible by contributions to the costs 
of printing which were granted to the publisher. Range. 

The Composition of the Fractions Separated by Mechanical Analysis 

from some Transvaal soEs. 

Marchaind, B. de C, and van der Mkrwk, C. R. Sotft/i African Jimmal 
of Science^ VoL XXII, pp. 104-118. Johannesburg, 1925. 

A brief review of the literature on the above subject, outside South 
Africa, is given and then the mechanical analysis and the chemical com- 
position of the various fractions discussed of (a) sandy soil types and 
(b) heavy soils. The mechanical analysis is done according to the (Haij.,) 
beaker method and the soil separated into seven fractions. 

Typical mechanical analysis of sandy soils from four different rock 
formations are given as well' as the ultimate chemical analysis of each 
fraction. The silica decreases while the alumina, iron oxide and phosphoric 
oxide increase, as the size of the particles decreases. The phosphoric oxide 
is concentrated To a great extent in the clay fraction. Time, magnesia 
and potash also increase as the size of the particles diminishes up to the 
very fine silt fraction which usually contains more of these constituents 
than the clay. In sandy soils derived from granite, the coarse fractions, 
however, show a liigher percentage of potash than the finer fractions. 

With regard to the heavy soils, the heavy red loams and the black 
clay soils (turf soils) are taken as samples. 

With the heavy red loams (derived from ferruginous, basic igneous 
rocks) the silica decreases regularW and alumina, magnesia, and phosphoric 
oxide increase geiierall^r as the size of the particles decreases. The potash 
shows considerable irregularity, but the finer fractioxis as a rule- are richer 
in that constituent than the coarser ones. Since these soils have a high 
clay percentage (40-50), the phosphoric acid and also potash are largely 
concentrated in the clay fraction. 

The black clay soils ate also -derived from basic igneous rocks (see MIar- 
'CHAND : The origin of the black turf soils of the Transvaal this Review, 
;Vol. ’ IV, No. 3, page 6, y), and, contain a varying amount of free' calcium 
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carbonate.' Silica and lime decrease, as a rule, as tbe particles decrease in 
size. The general tendency" is for the alumina, iron oxide, magnesia, 
potash and phosphoric oxide to increase from the coarser to the finer 
soil fractions, with slight irregularities here and there. 

In conclusion the physical properties and the composition of the clay 
fractions of the above tm^o types of heavy loams (red and black) are compared 
and the ver}^ marked difiereiices discussed. AI^eherbe, 

Seasonal Variation in Salinity of Nile Water at Rodah (Giza) with Spe- 
cial Reference to Alkaline Carbonates. 

AlEADJEM, R. Technical and Scientific Service Bulletin, No. 69. Ministry 
of Agriculture, Bg,rpt. 

Chemical research on Nile water has been made since 1812 by several 
writers, but until the recent work of M. Victor Mosseri no attention had 
been paid to alkaline carbonates and the resulting alkalinity of Nile winter 
at certain periods of the year. 

The waiter’s researches which were carried on for two 3^ears (1924 and 
1925) have dealt wdth samples of v/ater taken weekly from the Nile, below 
the Rodali bridge, at a depth of 2 metres. 

The total amount in solution, the alkaline carbonates, the total bicar 
bonates and the chlorides haA^e been determined. The WinkeER-CamEron 
method, inaugurated in Egypt by M. V. Mosseri, has enabled the bicar- 
bonates and the soluble carbonates to be separately determined. 

From tables and diagrams drawn up by the writer it is shewn' that 
the salinitA’ of the Nile is at its maximum when the river is at its lowest, 
and that the bicarbonates form the most important fraction of the soluble 
total. 

The origin of this alkalinity should be sought in the White Mle, being 
the result, according to all evidence, of the eAmporation of the water which 
reduces the alkaline bicarbonates to carbonates. This change occurs 
either during the flow of the 'water of hake Albert to Assouan, or in the 
reservoir of Assouan itself. 

The wmters of the White Nile are themselves enriched in, alkaline car- 
bonates by the Bahr el Gebel, which, during its passage through the Sudd, 
loses about half of its volume of water by evaporation. 

Moreover, the waters of hake Albert, of w’^hich some samples supplied 
by Br. Hurst have been analysed by the writer, are A^ery rich in bicar- 
bonates and contain a relatWely high proportion of alkaline carbonates; 
but these waters do not appear to contribute to the alkalinit37' of the VTiite 
Mle. 

Most of the dissolved matter contained in Nile water is formed of bicar- 
bonates, especially ' bicarbonates of magnesium and calcium. 

The quantity of chlorides' is very' small, the maximum (47 parts per 
million expressed as NaCl) taking place at low 'water in May. The chlor- 
ides become appreciable, not only in consequence of the concentration of the 
Nile water at that period, but also because, like the bicarbonates, they are 
brought in by 'subterranean water which is discharged into the river. 
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Alkalis only form a small fraction of tlie dissolved matter in Nile water,, 
whicli confirms previous researches of M. Victor Mossbri,, and the writer 
shows that this water contains in solution more lime and magnesia than 
potash and soda. If this had not been the case Egyptian lands would 
long ago have become sterile, V. M. M. 

Carbonates and Bicarbonates in 'Solution in Nile Water, 

IVIosSERi, V. M. Bull. Inst, of Egypt. 1925. 

The presence in irrigation water of alkaline carbonates and especially 
of sodium carbonate beyond a certain, always very small, percentage is 
objectionable. What matters most is the nature of the salts remaining 
after the evaporation or absorption of the irrigation water. 

Though the Nile water and the subterranean waters do not ever con- 
tain dangerous proportions of alkaline carbonates, they have on the other 
hand appreciable quantities of bicarbonates, among others alkaline bicar- 
boiiates, which sometimes are transformed into very harmful alkaline car- 
'boiiates. 

The composition of the matter in solution in Nile water had only hi- 
therto formed the subject of fragmentary and incomplete researches ; 
the writer is the first person to make a systematic study of the question and 
to make separate determinations of the carbonates and bicarbonates, which 
he has done by means of the Winkxbr-Cameron method . 

These determinations, started in 1906 on irrigation and drainage water 
as well as on subterranean water, have been made regularly since 20 
April 1924 on the waters of the Nile itself, being taken every 7 days at a 
depth of 2 metres at two different places of the river at the Cairo level. 

Besides carbonic acid of the carbonates and bicarboiiates, the writer 
determined the total soluble content and the chlorine, and estimated the 
total CO3 of the carbonates and bicarbonates. These data expressed on 
the one hand in milligrammes per litre and on the other in percentages 
of the soluble total have been condensed into trvo tables and compared with 
the approximate discharge of the river above the Delta dam. 

It appears from these figures that the alkaline carbonates (and silicates) 
are most abundant (6 to ii milligrammes per litre expressed as COj-j) during 
The last three nionths of low water (May, June, July) : the alkaline reaction 
with phenolphthalein is then appreciable ; while it is scarcely perceptible 
during the rest of the year and becomes nil from the middle of November 
to the end of January. 

. The bicarbonates are present throughout the year ; their ' quantity, 
expressed in HC03'and in iniUigrammes per litre, varies from ,98 to 159 
with a maximum in June and Jrdy and a minimum from September to 
December. ' ' ■ ■ ■ 

The fluctuations of the bicarbonates as well as those ' of the total of 
carbonates ' and ' bicarbonates (total CO3) are similar to the variations of 
'the chlorides, except in May and June. The quantity of various elements, 
expressed in percentages of the total soluble content, show that, expressed 
in CO3, 'the' alkaline carbonates (and' the silicates) represent 0 to 5.5 %, the 
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bicarbonates 55 to 44 %, tbe total of carbonates and bicarbonates 36 to 
45 % the total soluble content. 

The writer, after having pointed out that in order to discuss these 
results usefully the quantity of silicates must be determined as well as the 
nature and the proportion of the various bases present in the Nile water 
at different periods of the year, insists on the importance of tMs question, 
which should not be lost sight of in works for regulating the river. 

V. M. M. 


The Fertility of Egypt* 

MOSSESI, V, M. Compfes Rendus du Congr^s International de Giogmphie 
du Caire, VoL IV, pp. 135-168, 

In the first part of his 'paper the writer deals with the agricultural 
wealth of Egypt and its principal factors, namely :■ — geographical position, 
climate, the peculiar character of the peasants, the soil and the river which 
waters it. 

The remarkable geographical position of Egypt has had the most for- 
tunate ' results on Its commerce, supported almost exclusively, so far as 
exports are- concerned, by agricultural produce, and on its flora, of which 
numerous representatives especially most of the plants cultivated at the 
present time are of foreign origin. 

As the writer remarks, the history of the botanical acquisitions made by 
Egypt in the course of centuries is not only the history of its agriculture but 
also that of its external relations. According to Schweineurth, that history 
is divided into six periods, in the course of which Egypt borrowed much from 
tropical Africa, Arabia, Babylonia, Persia and India, Syria and Armenia, 
the Balkan Peninsula and more recently from America, thus collecting in 
its midst, thanks to the fortunate combination of the soil conditions, cli- 
mate and irrigation, the greater part of the agricultural flora of the world. 
Recent attempts at new introductions have also been fortunate. 

The climate of Egypt, regular, free from injurious extremes and from' 
excessive dryness allows of the production of superior cottons in the Delta, 
cultivation of maize in Lower and Middle Eg3q)t and of bersim, the most 
valuable of the Egyptian leguminous crops, from Assouan to the Mediter- 
ranean, 

Although uniform as a whole it has however sufficiently marked differ- 
ences ' between the south and north to impose on the agriculturist some 
discretion in the choice not only of the species but also of the varieties to 
be grown. It is thus that the growth of fine cottons is the speciality of 
Lower Egypt, that Upper Egypt, where coarse cottons are produced, is 
preeminently the region of the sugar cane for industrial use, of sorghum, 
onions, lentils and even of the bean ; that maize is uncommon outside 
Lower and Middle Egypt ; that rice, dinebe and samara me reclamation 
crops confined to Lower Egypt and the Fayotun. 

.After having sketched the character of the Eg3q)tian fellah, whose ap- 
titude is remarkable, and indicated the measures which should be taken to 
safeguard the qualities and health of rural labour, one of the principal fac- 

7 Agr, ing. 
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tors of the prosperity of tlie country, the writer deals with the investigation 
of the soil of Egypt and the Nile. The genesis of these soils and the investi- 
gation of the Nile water are here related, as they have already been at grea- 
ter length hy the writer in previous publications (notably in Agrologicai 
notes on the Eg3?'ptian Soil In the second part, the writer examines the 
conditions which in former times, under the regime of irrigation by basin, 
assured the inaiiitenance of the fertility of the Egyptian soil ; he passes in 
review, as he had already done in a previous publication On the Egyptian 
soil under the regime of irrigation by inundation the many benefits of 
the fallow period, called sharaqi, the suppression of which under the present 
irrigation system is very harmful. 

V. M. M. 

Contribution 'to She Characterisation of Soils of Han^, Gzecho-Slovakia. 

Novak, V. Prispevek Kcharakteristice pud. Hand. Zprdv vyzkumnych 
ustavu zemedskych c. 3 Minister sivo zemedelstvi Prague 1925. 

This' essay, is a preliminary study- of the typical soils of Hana. 
Haiia is the flat country of Central Moravia, celebrated for its crops of 
malting barley. The general characteristics and the climatic seasons of 
this country are first of all described. The description of three sections 
of the soil of the following places : — Ivanovice, St. Ves near Prerov, and 
Hulin is given.' The characteristics of the soil profiles are given by mecha- 
nical and. chemical analyses. , 

The soils investigated are all tchernozion '' black soils slightly 
degraded. These black soils appear in two variations. The Ivanovice 
profile shows black soil with a tinge of brown — 'this is the soil of the drier 
places — with a layer of humus of a maximum depth of 70 cm., while the 
St. Ves and Hulin profiles show a darker, black soil, — this is the soil of 
’ the moister places with a layer of humus of a greater depth than 70 cm* 

I4, Smouik. 

The technical investigation of the soil of the fields of the Agricultural 

School at Zhar in Moravia, and the immediate neighbourhood* 

NovAk V., Hs..DT,isrA J., and Smoi^k J. PMoztialeck^ prozkum ;pozeinkfl 
liospodaf skd skoly na Morave a pfflehldho okoH, Sboriiik vyzkumtr^cli iistavii 
zemddlesh^eh, sv. 14, Ministerstvo zemBdSlstvL Prague, 1925. ^ 

The soil is that ■ of a crystalline schist area. The Eand Investigation 
Station at Briinn utilizes a large portion of the' school fields for plant 
investigation. About 200 ha. were examined in' detail. The summary 
of ' the , investigation is ' seen graphically ' on the ' coloured map 
' (scale !•: 5000). ' 

The soils' are grouped 'as ioHows -according to their genetic relationship. 

■ - I, ''Holocene meadow soils, 2. Podsol soils 'on diluvial drifts. 3)^ Podsol 
soils , on-, gneiss detritus. ' 4) ' Podsol soils on diluvial deposits. 5) Podsol 
■'^oils on -disintegrated gneiss. 
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Furtlier differentiation of these soils was carried out according to 
texture. On the average, the texture of the held mould was as follows : 


Size d grain 

Contents 

, mm. 

% 

O.OI 

40-45 

O.OI - 0,05 

20- 25 

0.05 - 2.00 

40- 30 


A great lack of lime and of assimilated potash w-as deterinined by 
hiKUBAUER's method. L. Smoliic. 

Agricnltijrai Importance of the Tocra District. 

SCARTA, H. (R. Uh. Agrario della Cirenaica). Rapporti e monogrape colo- 
niali del Governo della Cirenaica, Series I, No. 7, 18 Tab., i Map. Bengasi, 
1924. 

From an agricnltiiial point of view the soils of the Tocra district may 
be divided into argillaceous-sandy soils (along the littoral strip from Tocra 
to Bersis), fairly deep (even over 3 metres), with rocky subsoil (calcareous 
bed which forms its foundation) ; there are also soils of conglomerate type 
containing river-borne pebbles and rubble of superficial erosion. 

Judging from appearances, they are fertile soils with high hygrosc- 
opic power ; this may be presumed with greater reason from the fact that 
they are soils formed of thousand years old deposits of mud brought down 
annually by floods. 

The various alluvial strata which cover the calcareous bed have differ- 
ent depths at different points. 

Considerably different in appearance are the soils in proximity to the 
Sebka, being composed of the finer elements of the ahuvium : dusty in sum- 
mer, swampy in winter, they have visible saline efflorescences which maybe- 
come regular crystallisations. The saline concentration decreases gradually 
as one gets further from the lake basin of the Sebka, The approximate 
extent of economic territory considered by the writer is about 250 sq. km,, 
of which about 85 ' % is utilizable for pastures, which are grazed at differ- 
ent seasons according to their position, and a proportion of 13-25 % utiliz- 
ed or utilizable for the growth of cereals. 

The population of the, Tocra- hinterland may be calculated at 2952 souls, 
with a total of 30 904 head of cattle over a pasture area of 21 200 ha. The 
area cultivated under cereals varies very much from year to year according 
to the rainfall. In 1922-23, a year of copious and regular rainfah, it was- 
3720 ha., in the following year, a year of very irregular rainfall, it was only 
85 ha. 

The area made fit for irrigable cultivation is 158 ha. of which only 41^ 
ha. are permanently cultivated.; the' population which lives on and works 
this area is about i/8oth of the total population. 

The growrth of fruit trees represents a secondary ■ item of income and 
the garden is more or less the result of the particular soil conditions and the- 
social needs of the Kabyles and has become a factor of equilibrium' and se- 
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ciirity against the sudden fi-tictnatioiis of cereal and pastoral production. 

There is some land which might well be irrigated, a total of 810 ha. form- 
ing a basis for the fut'ure increase in value of the zone. 

There are too other lands which may be considered as subsidiary to 
the iriigahle lands, and another 10 000 ha. of good land, with good depth 
and quality of soil, on gentle slopes, part of it benefited by winter floods. 

No progress from the present form of misuse of the soil can be 'expect-* 
ted from the indigenous population. Admitting the possibility of cultivat- 
ing garden crops, part for local consumption and part susceptible of foreign 
and industrial trade, the establishment of a nucleus of a white population 
of about 2500 persons, to the extent of 5 per hectare, inclusive of white 
labour is considered possible. 

Other groups might be established elsewhere with a total of 3500 for 
the land made fit for irrigable cultivation and about 7000 for ordinary dry 
cultivation, of whom not more than 3000 would beinTocra and the others 
in rural villages scattered along the water places of Sabal. 

The realization of this scheme, modest as it is, requires however shrewd- 
ness in the acquisition of land and in the investment of capital for irriga- 
tion and in general for economic reclamation, A. T. 

On tiae meadows of the Tessin River. Study on the Coimectioii of 

Sott Fonnalion and the Succession of Plant Associations. 

SiEGRiSt R. and Gessher Hl. Festschrift Carl Schoder. VeroffentUchimg des 
geoboianischen Institutes Rilbel in Zurich. Part 3. Rasclier & Co. Zilricli, 1925. 

We heartily welcome this collabaration of botanists and soil experts. 
The present work shows very plainly how very closely soil formation and 
vegetation are connected with each other. 

The. investigation extends over the bottom of the valley of the Tessin 
from Airolo to hake Maggiore. In the upper valley of the river the allu- 
vial areas are only about 200 m. wide, whereas in the lower , valley plains 
xo km. long and 800 01. wide ate quite covered with fertile woods and 
undergrowth. Thexollowlng are the most interesting points for soil science. 

All the soils examined belong to the brown earth type ; the appear- 
ances of disintegration point to podsol soils, but these could nowhere 
be establised definitely. The unitary nature of the original deposits is 
shown by microscopic examination of the mineral composition of the sand. 
The new soils are bright grey, the more disintegrated older terraces showing 
pronounced chocolate-brown colouring, caused by humus and hydrate 
of iron. Analyses in muriatic acid extracts determined lime, humus and 
pH, ratio and suspension analyses gave the following picture of the soils: 
carbonate contents tip to 12 %, humus contents up to 28 %. The very 
coarse sandy passage noils become very much richer in humus with pro- 
gressive vegetation. Pronounced lime (and distinct magnesium) washing 
out' is 'characteristic. 'The soils 'are found to be suitable for cropping, 
nnd quick '.cultivation of the' meadows is recommended, to prevent the 
climatic, washing away of its nutrient matter. ' IT. J". 
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Sketch of Agricultural Geology of the Jura. 

SiMONOT, F, Le Jum Agricole, 320 pages. Lons-le-Saimier, 1925. 

We will confine ourselves here to the nature of the soils furnished by 
the different geological features of the Department of the Jura. 

The generally marb^ soils of the Lias contain 4 to 15 % of Hme, 2 to 3 % 
of phosphoric acid, and as much potash or nitrogen. They are very fertile. 

The ferruginous limestone of Bajocien only yields on the surface soils 
containing traces of carbonate of lime, 2 to 3 per thousand of potash, and 
less of phosphoric acid and nitrogen. 

The soils derived from the oolitic Bathonian limestones are chemicaHy 
poorer. Carbonate of lime re-appeared on the anatysis of the marly features. 
Ah soils of the middle and upper Jurassic are poor in phosphoric acid and 
contain less than 8 per cent of lime. 

Lime content falls until there are only traces in the soils derived from 
yellow limestones, sands or the jagged face of the lower Cretaceus without 
the content in phosphoric acid being increased. The Pliocene soils of La 
Bresse do not contain any carbonate of lime and little phosphoric acid 
(0.5 to i). The same is the case with ancient and glacial allmdal soils. The 
latter however are moderately rich in phosphorus, potash and nitrogen. 

The richness of modern alluvial soils is very variable. In them the 
content in lime varies from zero to 20 per cent. The characteristic of Jura 
districts, where calcareous rocks predominate, is therefore the decalcifi- 
cation of the agricultural soils. 

In view of the altitude of the mountainous part and the' heavy rain- 
fall, these lands are naturally suited for grass if they are marly and for for- 
est if they are rock^A 

Differing from dried regions showing the same features. Burgundy 
on the one hand and Provence on the other, wLich breed sheep, the Jura 
watered by 150 cm. of water goes in for the breeding of milch cow^s and ma- 
nufacture of cheese. 

The marls of the Trias and Lias ex]iosed to the sun on the slope of the 
mountain are rich in phosphoric acid and potash and carry vineyards. Their 
content of carbonate of lime being less than 20 per cent., Riparia and Ru- 
pestris hybrids are used as grafting stock. The altitude of the vine3mrds 
is from 250 to 500 metres. Dr. Pierre Larxje. 

On the Exchange and Active Reaction Figures of Some Moravian Sods. 

Smoeik L. O vymemiycli a aktivnich reakdnich cislech nektery'ch Morav- 
skych pM. 

I. The following limits of exchange reaction figures rin the Alor avian 
soils were determined in pH : 

(a) With cultivated soils 4.4 - 7.4 ; 

{b) With, forest soils 4.1- 6.3. 

Limits of active pH concentration : 

(a) Cultivated soils 6. 3- 7.3 ,* 

( 5 ) Forest and meadow soils 5.9 - 7.1, 
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The alkalinity of the soils fluctuates within limits not so wide as the 
acidity. 

3. The greatest acidity (of smallest exchange and active pH conceii*- 
tratioii a'lid at the same time the greatest titration acidity) was found in 
forest soils and in those cultivated soils only which came from the mote 
humid climate (from 700 mm. upwards). 

The profiles of the arid cultivated soils show neutral or weak alkaline 
reaction up to pH 7.3. 

3. The profiles of the degraded black soil (e. g. Hulin) showed an ap- 
proximately constant pH exchange reaction in the vertical direction. The 
argillaceous earth capable of exchange could not be established here (as 
with the niaj ority of the arid soils) ; on the other hand lime capable of 
exchange occurred in the whole irrofile in considerable and constant quan- 
tity, The active |)H concentration has a maximum in loose vegetable 
mould, a second in the deepest subsoil. 

4. In all acid soils the presence of exchangeable argillaceous soil was 
established. 

5. The titration acidity (n KCl) reached the following amounts 
(calculated to 100 g. dry soil) : 

(d) with cultivated soils, highest 3.927 mg H ; 

(b) writh forest soils, highest 5.S41 mg H ; in water extraction 
0.451 mg H. 

6. There was no connection established between the weight of litimuS' 
present and the pH concentration, though the soil samples w^hose humus 
was unsatuxated (soils of more humid climate) showed everywhere a lower 
pH concentration, 

7. In the laboratory test, the germinating capacity and average 
growth of barley showed no correlation with the different pH concentra- 
tion '(exchange' and active) of the 'different soils on which the grains were 
growm. 

8. The relation between the hydrogen-peroxide-catalysis of the soils 
and the exchange reaction figure in pH is only a partial one. 

Author. 


The Reaction Profile of some Old 'Valley 'filling Soils. , 

Stephenson, R. B. Soil Department Oregon Agiicultural Bx|>erimeiit 
Station. Cornwallis, 

Eight soils are studied to determine changes in hydrogen ion concentra- 
tion, lime requirement, and replaceable calcium and magnesium with the 
development of a soil profile. Textural observations noted a marked 
concentration of colloidal clay material in the second major horizon in 
some of the soils studied. Replaceable' calcium is usually much greater 
in amount in the heavy horizon than' in either the surface soil or the parent 
material. In these cases acidity is greatest in the surface leached soil. 

The development of a normal mature profile in the valley soils there- 
fore appears to be accompanied by the formation of base poor, ^ acid sur-, 
face soil. The material from which the soil was formed, however, is usually 
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somewiiat acid in reaction. The most fertile soils appear to carry the 
largest amotmt of replaceable calcium. Some of the soils which carry a 
fair amount of calcium in replaceable form are not productive however, 
apparently because of the physical conditions. X. 

Relation of Replaceable Bases to Oregon Soil Problems, 

Stephenson. R. B. Soils Department Oregon Agricultural Experiment 
Station. Cornwallis. 

Replaceable bases are studied in eleven different Oregon soils taken 
from three types of climatic conditions. Six soils are taken from the 
humid valley section, two from the dry farm section and three from the 
arid section. 

The soils from the humid area are heavy soil types acid in reaction, 
and much lower in total replaceable bases than soils from the dry farm 
section. One acid soil which responds abundantly to lime treatments in 
the field is ver}^ low in total replaceable bases, but especially low in re- 
placeable calcium and high in replaceable hydrogen. The soils from the dry 
farm area are neutral in reaction, also rather heav}?- types, and very high 
in total replaceable bases and especially high in replaceable calcium. The 
soils from the arid section are neutral or onl}" slightly alkaline light tex- 
tured types. These soils are relatively low in replaceable bases, but show 
a high ratio of calcium to other bases. ^ 

There appears to be some correlation between total replaceable base 
and soil texture, aS' ' the heavier soils contain larger amounts when of 
similar reaction. 

Calcium appears to be the most important replaceable base in both 
amount and function. Under humid conditions replacement of calcium 
by hydrogen produces base poor, acid soils. Under conditions of insuf- 
ficient rainfall, calcium maybe replaced by sodium, which results ultimately 
in alkali soils that are non-productive. In both cases prevention is decid- 
edly better than cure. Proper soil management supplemented _ if neces- 
sary by treatment with special substances for its improvement' may largely 
prevent either seriously acid or alkaline soils. At present there is no prac- 
tical method known for reclaiming bad alkaK soil, ' X 
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Genera! News. 

Kispatic. • — On the 17th May 1926, at Zagreb, the death occurred after 
long suffering of Dr. phil. Mijo Kispatic, Professor in ordinary of mineralogy 
and petrography at the University of Zagreb, member of the Southern Slav 
Academy of Science, who had been living in retirement since 1918, 

In addition to numerous scientiffc works which apxieared in the “ Rad der 
Sudslawischen Akademie der Wissenschaft in the “ Verhaiidlungen der K. K. 
geologischeii Reichsanstalt ”, in the Centralblatt fur Mineralogie etc., 
KISPATic was also the, author, in the Croatian .language, of a series of scientific 
nature instruction books, of which “ Zpmljoznanstvo, Zagreb 1877 ” may be 
specially mentioned, as it represents the first technical instruction book on 
soil written in one of the Southern Slav languages. A. S. 

Chris tensen,.' — On the 27th. August 1926 the death occurred of Dr. PIa- 
RAI#D R. Christensen, Director of the Statens Planteavls Daboratorium at 
^ Dyngby, Denmark. 

Proceedings of the IV Intarnational Soil Science Conference. 

The Proceedings of IV International Soil Science Conference — articles 
in original languages — - edited conjointly by ' the International Institute of 
Agriculture and the Italian organizing Committee of the Conference, was 
published in hook form last June and at once |)ut in circulation. 

The whole consists of 3 volumes containing 1758 pages, — tables and 183 
figures and is a standard reference book on Soil Science. The general secre- 
tary — And acting president — of the International Society of Soil Science 
Dr. D. J. 'Hissink has sent the following letter of thanks to tJie President of 
'.the International Institute of Agriculture, S, .E). G. De Michetis : — 

“ Cest mon, devoir d'exprimer a. votre Institut la reconnaissance de 
TAstociation Internationale de la Science du Sol pour la participation qnhl a 
eu dans Tach^vement de cette grande oeuvre, , ce qui est une grande acquisi- 
tion pour la PMologie 

A most careful index forming a valuable aid for its use has also been pu- 
blished. 

Price of the . three’ volumes 250 ; Aires It. 

** ” index 30 A* ” 

three volumes and index in cloth ' binding , . 300 ” ' 
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Formation of the Italian Section of the Interoattonal Society of Soil 

Science 19 July 1926. 

At the last session of the Italian organizing Committee of the IV Conference 
of Soil Science, the President, Prof, G, de ANGiei^ts D’OssAt presented the three 
voltnnes of the Proceedings of the Conference and expressed Ms thanJrs and 
those of the Committee to all who had collaborated in the interesting work. 
He drew special attention to the work of Prof. R. PERom, secretary of the 
organizing Committee and of the Conference. A dnancial Statement was 
then made by Prof. PERom and was' approved. 

On completion of the bnsiness and before declaring the meeting at an end 
the President, De AngEEIS d’OssaI^, proposed the formation of an Italian Sec- 
tion of the International Society of Soil Science. The proposal was carried 
unanimously. 

A provisional Committee of management was appointed to act until the 
meeting of a General Assembly. Its members were 

President : Prof. G. De AjstgeEIS d'Ossax 

Members : Dr. G. A. R. Borghesani. 

Mr. A. Mari^EEXJ Member of the Italian Chamber of Dep- 
uties, 

Mr. V. Novarese (Ing.). 

Prof. P. vScuRTi. 

Secretary and Treasurer 

Prof. R. Perotcci. 
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PROCEEDINGS OF THE INTERNATIONAL COMMISSION 
FOR THE STUDY OF CHEjiHCAL FERTILISERS 


Papers. 

THE CONSUMPTION OF ARTIFICIAL FERTILISERS 
IN AUSTRIA IN 1925. 

Tlie use of artificial fertilisers in Aiistrian agiiciiitnie has increased 
greatly in recent 3'ears despite the generall}' unfavourable condition 
of the country and tlie neglect of this problem by the special agricul- 
tural government departments. It is due to the endeavours of far- 
mers to repair their losses in the war b}^ the most practicable increase 
in production. An appreciation of the possibility?' and of the neces- 
sity for agiiciiltural progress is only?' found where education, that 
natural condition of grou?th, credit and market facilities are either 
good or at least bearable. Such advantages are met TOth in 
the Lower Austrian lowlands. According to information kindly 
supplied to the author by Dr. Rudouf Haas, head of the firm 
Heilgern and Haas of Vienna, 50-80 % of their total sale of artificial 
fertilisers goes to that part of the country?'. True, progress can 
also be observed in other parts of the country, but it is at present 
on a smaller scale, owing to the economical and technical difficulties 
met vitli in all attempts at intensification. 

With regard to the origin of the artificial fertilisers used by 
Austria, the country produces about 45,000 q. of sulphate of ammonia, 
i. e. more than is used up annually^ by^ its agriculture. Since the spring 
of 1925 Austria has been capable of producing amiually up to 500,000 q. 
of superphosphate, in the very modern works of the Wodawerke- 
Wetzler Co. Ltd. at Moosbierbaum. But the very uncertain economic 
and political situation of Central-Europe only permits of a very?^ slow 
development of the scheme. AH other kinds of artificial fertilisers, 
TOth the exception of a small quantity of so-called Reform phosphate, 
have to be imported. 

The following tables 'give an account of the employment of the 
different kinds of artificial fertilisers in 1925 and the corresponding 
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consumption in 1924. Tlie data are derived partly from ofSdal 
sources g. Austrian trade statistics, partly from private sources, 
especially from my collaborator Dr. Haas. 


I. Nitrogenous fertilisers. 


Sulphate of Ammonia : 

(a) Home production, . 

(b) Imported 


Quitaais 

1925 

. 35 480 

5 247 

Ouintais 

1924 

32 640 
I 830 


Total . . 

• 40 727 

34 470 

Mtrate of soda , . . 
Calcium C^mnamide . . . 
Ammonium nitrate . . . 

Tetina nitrate 


• 47 193 

• 55 091 

5 6S7 
4796 

37 457 
35 315 
3 710 


Total . . 

• 153 494 

no 952 


2. PhosfJiatic fertilisers. 

Superphosphate : 


(a.) Home production 

(b) Imported . 

44.250 
325 327 

284 409 


369 577 

284 409 

Thomas slag 

Bone meal, slag phosphate etc, . . . 

324 328 

So 000 

343 123 

60 000 

Total . . . 

773 905 

687 532 

3. Potassium fertilisers. 


Potassic salts . , 

192 630 

142 996 

Thus it is seen that the emplo^^ment of nitrogenous fertilisers 
increased by 39 %, the synthetic products being of the greatest im- 


portance. Of the phosphatic fertilisers superphosphate shows a 
30 % increase, Thomas slag a slight decrease. The use of potas- 
sium salts shows a rise of 35 %. These figures justify great hope 
for the further development of the ilustrian artificial fertiliser in- 
dustry. 

Bat! Ischl. End of July 1926. 

Dr. F. W, Dafert 

IVien. 
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THE CONSUMPTION OF ARTIFICIAL FERTILISERS 

IN DENMARK 

The consumption of artificial fertilisers has increased very 
greatly of late as the following stnnmary will show : 

Annual Import of AHificial Fertilisers into Denmark 
in Million kg. (i). 


Period ' Nitrogen fertiliser \ j Potassimn fertiliser 

i' j fertiliser 


1S71-18S0 i o.i ; 15,0 0.0 

iSSi-iS^o . ! 0.3 17,3 : 0.1 

1S91-1900 3.0 i 38.0 I 6.1 

1901-1910 I 9.5 i 70.4 i 12.4 

1910-1920 1 41. 1 I I44-«3 I 37-S 

1921 ; 105.0 ^ S0.2 ’ 14-6 

1922 , 103.3 ! 201.9^ ; 29.9 

X923 j X23.4 231.9' I 42.4 

1924 ; 142.6 261.1 I 45*5 

1925 : 174-5 2SS.1 ; 47-5 


The import figures correspond veiy- closety to the actual consump- 
tion of the countr^^, for apart from the change from raw phosphates 
to super-phosphates, there is no production of artificial fertilisers 
in Denmark worthy of mention, nor is there any export. 

During 1924-35 the import of nitrogen, phosphoric acid and 
potassium fertilisers was di\dded between the separate fertilisers as 
follows : 


I. Relative consumption of the separate nitrogen fertilisers 
(% of total import). 



1924 

1925 

Sodium nitrate 

■ • • 37-0% 

32-1 % 

Calcium nitrate ...... 

. . . 50-3 M 

44-7 M 

Ammonium sulphate . . . 

. - - 11.3 .. 

22.5 „ 

Calcium cyanamide .... 

... 1.4 }> 

0.8 „ 


The consumption of ammonium sulphate, wliich w^as small until 
1923, has since shown a large relative as well as actual increase, while 

(i) Figures taken from the report of the Banish Co-operative Fertiliser Co. 1925. 
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calcium cyanamide, wMcli has never been used in large quantities 
in Deiimark, has now almost disappeared from the market. Soditim 
nitrate is almost exclusively used in the form of Chile saltpetre» 

II. Relative constmipiion of the separate phosphoric acid fertilisers. 



1924 

X 925 

Raw phosphates 

44-5 % 

44-0 % 

Superphosphates (about iS % PoO-) 

46.8 „ 

5I-I 

Thomas phosphates 

8.4 „ 

4-9 

Bone meal 

0.3 

0.0 „ 


Imported raw phosphates are not used directl}^ as fertilisers, but 
exclusively as raw material in the manufacture of superphosphates^ 
The amount of 18 % superphosphates produced is almost double that 
of the raw phosphate imported from which it is made. We may 
sa3^ that in 1925 about 95 % of the phosphoric acid fertiliser used for 
agricultural purposes in Denmark was in the form of superphosphates. 

III. Relative consumption of the separate potassium fertilisers. 

1924 1925 

37% potassium fertiliser , , . .■ * 92.1% 954% ‘ 

Kaiiiit and 20 % potassium fertiliser 7.9 ,, 4.6 „ 

The greatest consumption of potassium fertiliser was of the high 
percentage salt. ■ 

As the following, table indicates, the relative prices between ce- 
reals and artificial fertilisers have varied during recent r^ears in a 
direction favourable to agriculture. 

Relation between prices of cereals and of artificial fertilisers. 

[From the report of “ Det Landskonomiske Drifisbureau 

J ATerage price i Price of weight unit artificial fertiliser in relation to price 


Year 

of cereal 


of weight unit cereal 



per 100 kg. 


18 % 1 

superphosphates 1 

i 



in cro^vns 

Calcium nitrate 

37 % 

potassium fertiliser 

1909-14 .... 

12.S3 

155 

j 

48 1 

93 

1920-21 . . , . . ‘ 

' 39-29 1 

i II7 i 

1 01 ' i 

So 

1921-22 . . . . ; 

; 26.31 

: 13 ^ 1 

i 50 

S; 

1922-23 . I 

! 23-59 ' 1 

i 133 

41 j 

79 

1923-24 .... I 

1 25-39 

1 134 

30 j 

r>; 

Febrtiary 1925 (i) j 

37-19 

94 

26 ! 

1 

! 

44 


(i) From ^ lAiidbrugsraadets Meddeielser February 6. 1925. 
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As a result of this development, artificial fertilisers are used on 
nearly all Danish farms at present. Based on a report of the Danish 
Co-operative Fertiliser Association, 1924, with statistics from 10,000 
farms, we find that this year : 

g8 of the Danish farmers used artificial phosphoric acid fertilisers 
94 % » » » » » » nitrogen fertilisers 

64 % )) » » ); » )) potassium fertilisers. 

The average consumption per ha. was: 

Superphosphates 115 kg. 

Nitrogen fertilisers 52 » 

37 % potassium ....... 16 » 

We ina^^ say that what characterizes the consumption of artificial 
fertilisers at present in Denmark is the very large amount of phos- 
phoric acid fertiliser used in proportion to nitrogen and particularly 
potassium fertiliser. 

Statms Planieavls^Laborcitorii'im, Lyngby, Denmark, 10 August, 1936. 


Harald R. Christensen. 



S48 


INTERNATIONA!, ASSOCIATIONS 


CONSUMPTION OF CHEMICAL FERTILISERS 

IN EGYPT 

For some time economic conditions liave forced new practices 
on Egyptian agriculttire, among others intensive manuring of the 
soil. To procure the fertilising materials which neither the live stock 
nor the natural resources of the country {Tafia, Marog or Koufri) 
any longer suffice to suppl}^ the cultivator has recourse more and 
more to chemical fertilisers with whose use he was unacquainted 25 
years ago. 

The importation of these fertilisers did not really start before 
the year 1900, but in 1910 it already amounted to nearly 3600 tons; 
in 1914 about 75 000 tons, and in 1925 it has gone up to more than 
258 000 tons. Such a rate of progress is, as far as we know, un- 
exampled in the world. 

We must recognise that the merit for this development belongs 
largely to the Royal Agricultural Society of Egypt, the principal im- 
porter. 

It is this Society which has introduced these fertilisers and given 
instruction in their proper use, nor has it ever ceased to lavish its 
advice, based on exact experiment, on cultivators. 

A list is here given of the quantities of various fertilisers imported 
into Egypt from 1902 to 1925. 

As may be seen, nitrogenous fertilisers formed the greater part of 
the imports. This is because throughout the alluvial soils of the Nile 
nitrogen is the element wliich is most lacking, and the “ limiting fac- 
tor ” of the crops. Of all nitrogenous fertilisers that which is most 
appreciated by cultivators and wliich is by far the most used is CInh 
Nitrate. In ' 1925, 173 764 tons of its were imported, representing 
68 % of the total chemical fertilisers and more than 88 % of the 
nitrogenous fertilisers. It was moreover the first chemical fertiliser 
to be introduced into the country. 

The other nitrogenous fertilisers imported consist of cyanmnide, 
sulphate of ammonia, nitrate of lime and, for the last two or three 
years, nitrate of ammonia, urea and Letma nitrate or nitro-sulphate of 
ammonia. 

These last two are still in the experimental stage. However out 
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Imports of chemical fertilisers into Egypt igo2-ig23 
{in metric tons) 


i 

XT i 

\esxB 1 

CMIe nitrate 

Nitrate 
of ^ 

lime 

Sulphate j 
of _ j 
Ammonia j 

! ' 

. ^ i Superphos- 1 
Cyaaamide : , . i 

i piiate 1 

1 1 

1 

other 

Fertilisers ; 

Total 

1902 ; 



! 

i 

_ 

i 


2 152 

1903 ; 

— 

— 

~ 

— ! 

— 1 

1 

3423 

1904 : 

— 

— ' 

! 

— 

__ 

— 

4791 

1905 i 

___ 

— 

— 

I 

i 

— 

6 207 

1906 ; 

~~ 

— 

— : 

— 


! 

' 

12 725 

1907 I 

— 



— ; 

— 1 

— " I 

— 

23 1 19 

1 90S 

— 

— 

^ 1 

— i 

j 


II 521 

1909 i 

18 530 

— 

354 

1 

2255 1 

26 

21 165 

1910 ; 

30 505 


I 660 i 


3318 

76 

35 559 

1911 

4S 771 

— 

I '-‘39 

— 

9497 

55 

59 

1912 

56 047 

— 

1 650 i 

72S 

11 459 

205 

70 0S9 

1913 

56 474 


501 

971 

13 148 

500 

71 654 

19^4 : 

52 325 


! 2 633 ; 

771 

15 2-8 

I 603 

72 610 

1915 1 

53 076 

— 

1 

I I 04S 1 

— 

7 056 

63 

i 61 243 

1916 ; 

19 350 

1 — 

: 2 620 1 

201 

3250 

1 II 

25 432 

19^7 ! 

32 662 

i 

j I 628 ! 

— 

j 2 5S0 

70 

36 94 ^ 

191S 

2S8S 

i 

173 1 

: -- 

1 

; 10 

! 3071 

1919 

54 408 

— 

; I 289 

1 — 

j ' ^ 435 

1 526 

57 7^3 

1920 

98 8S9 

i 

1 3431 

430 

13772 

3724 

j 120246 

1921 

35^57 

1 3 155 

; 794 

— 

3 573: 

; xoo 

1 43 747 

1922 

I 97 350 

7 597 

: 275S 

25 

10 37S 

1 99 

; 118207 

1923 

j 703^5 

j 3 943 

i 4 660 

253 

1 22 516 

< 68 

1 101755 

1924 

121835 

j 7956 

^ 4955 

i — 

1 43 146 

1 

! I X 95 

1 179 0S7 

1925 

1 1737^4 

1 

j 14 494 

i 

i 9565 

1 967 

1 55 S03 

1 37x3 

i 

25S 306 

i 


— The ‘‘Total” before 1910 was mainly composed of Chile nitrate. 

Tlie drop of 1916 to 1919, espedally that of 1918, was due to special couditioiis during the 
Great European War (V,M.M.) 
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of the 3713 tons s1io\to in the table of imports for the year 1925 
under the heading “ other fertilisers '' 3000 tons are hetiiia nitrate. 

Most of the nitrogenous fertilisers are used for mamiring muter 
cereals, especially wheat. 

There is however an increasing tendenc}^ to use it for maize, the 
chief crop of the flood season. 



Fig. 12 1, — Import of Chemicai Fertilisers into Egypt 
in metric tons. 


As regards summer crops (sugar-cane, cotton, rice, sorgliixiii,, 
etc.), the3' only absorb a relativeh’ small portion of it. 

The following table, although it only relates to figures of sale of 
Chilie nitrate by the Royal Agricultural Society, figures which only 
constitute a fraction of the total sales, .gives, we think, a fairly exact 
idea of the relative consumption of the various crops, wMe at 'the 
same time it illustrates the increasing use of chemical fertilisers 
in Egypt: — ■ 
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Summer crops (i)! 

Flood crops (2) 

winter crops (3) 

Years 

or 

or 

or 


Sefi crops ; 

Nili crops ■ 

CMoni crops 


Tons ; 

Tons 

Tons 

I913-1914 ' 

2 272 i 

4 216 

20 830 

1914-1915 : 

2 40G i 

4 

27 901 

1915-Itiib 1 

5 249 1 

5 9n> 

13 406 

1910-191“ ..... 1 

0 T'ba 

5 ' 'Oi 

iS 482 

1917-191S 1 

4 0S7 

S 08G 

10 944 

I91S-IQI9 i 

462 

2S 

5 ^‘^3 

I9ig-.l1.j20 

3 329 : 

S 224 

; 26 091 

I 020-1 92 I 1 

9 696 1 

13 575 

22 1S7 • 

1921-1922 j 

1 2 167 ! 

9434 

20575 

1922-1923 

3 7S1 

10 190 

I 25 593 

1923-1924 i 

II 0G9 ; 

15213 

24 213 

132-1-1925 i 

1 II 231 1 

i 1 

13 993 

25 931 

(i) == Cotton sugar-cane and sorghum mainly. — (2) ™ Maize. (3) = Cereals, principally 

wheat. 





Generally from 100 to 200 kg. of nitrate of soda, or the equiv- 
alent in other nitrogenous fertilisers, is given per feddan (i), according 
to the crops. The spreading is done, once or twice, either broad- 
cast for winter cereals, or in mass at the foot of each plant, for maize, 
cotton, sugar-cane, etc. (2). 

Formerly the cultivator distributed the farm^-ard manure at Ms 
disposal among the various crops of the rotation, except leguminous 
crops i. e, on cotton, wheat or barley, flax, maize, sorghum, sugar-cane) 
Now that the value of the land, and consequently rents, have consider- 
ably increased, there is an increasing tendency to reserve the farm- 
yard manure and to give it to the maize in conjunction with nitrate ; 
a little is also given to the cotton, while , other crops receive only 
chemical fertilisers. 

The following data are the averages obtained in the course of ex- 
periments made the Ro3^al Agricultural Societ}! 

These figures, however, do not give' an exact idea of the advant- 
ages of the new^ practice over the old one. ■ 

Compared with ordinary manuring with farmyard manure, that 
with nitrate of soda, for example, gives with wheat an increased >iedl 

(1) The feddan measures 4200 square metres. It is practically the equivalent of one acre. 

(2) For further details, see the special' notices published by the Royal Agricultural So- 
ciety (V.M.M.) 
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Yields in quintals fer hectare. 
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Wheat . 

. Silicioti' -argillaceous soil. 

1S.S5 

ro.50 



26.36 

17,90 — 


Black argillaceous soil. . 

1S.40 

15.X4 

i7.92ill.28 

— 

— 

107.3 

4. “I (V. 








poor soil) 

Barley . 

^ Silicious-argillaceoiis soil. 

! Black argillaceous soil. . 

24.32 

; 25.00' 

17.91 

18.40 

17. 82 


1 — 

— 

— 

! 

Maize , 

1 Si! icious -argillaceous soil. 

3'’*33 


— 

— 

33.19 19.00 

— 

! 

} Black argillaceous soil. . 

30.01 

47.35 


— 

— 

— 

— 

— 

Rice. . 

; Black argillaceous soil. . 

37.47 

32.42 

— 

— 

— 



— 


of at least 150 kg. of grain and 250 kg. of straw per feddan, whicli at 
present prices means a net gain of £2 to £3. 

Tile manuring of maize with diemical fertilisers, mainly nitrate 
of soda, practically unknown up to 1911, now absorbs nearly 20,000 
tons of tHs fertiliser. 

This crop, perhaps the most important in our list, offers a large 
market for nitrogenous fertilisers, covering as it does more than two 
million feddans yearly and being the most exacting crop in respect of 
nitrogenous manuring on account of its very short vegetative cycle 
and its place in crop rotation (after the summer fallowing during which 
nitrification is nil). 

Up to 1911 the cultivators were in the habit of using most of the 
fertilising substances produced on the farm, always in insufficient 
quantities, fox the maize, to the great detriment of the succeeding 
crops. Now" they increasingly adopt the practice of giving it a 
combined manuring of farmyard manure and nitrate ; the farm- 
yard manure is buried before the sowings, to the extent of half the 
accustomed quantity and the latter is appUed tw"o or three times be- 
fore the first or betrveen the first and second irrigations, in quantities 
of 100 to 150 kg. per feddan in takbich, that is to say in packets at the 
foot of each plant. This combination of farmyard manure and nitrate 
has real advantages as regards yield and the soil itself. Compared 
with normal manuring with farmyard manure only, this combination 
produces an excellent average which varies from 300 to 600 kg. of 
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grain per feddan according to soils and tlie rotation. The financial 
advantage at present prices wotild be £2 % to £3 per feddan. 

As regards seji crops, sugar-cane, of which about 60 000 feddans 
ate planted annualliL is the crop W'hich consumes most nitrogen 
in the foiin of tafia, marog, kmifri or 7 iityogenous fertilisers. It is given 
up to 200 kg. or more of nitrate of soda or the equivalent in other ni- 
trogenous fertilisers, which is applied usually once or twice as described 
above. 

Cotton absorbs relatively little nitrogenous or phosphatic chem- 
ical fert'ilisers. It is mainly cotton crops of Mddle and Upper 
Eg>^pt W'^hich are given about 15 kg of nitrogen in the form of nitrate 
or other nitrogenous fertilisers (100 kg. of nitrate of soda). Cotton 
crops of the northern regions of the Delta, on soils suMeienily freed 
from salt, soiiietimes get the same quantity or half of it, according 
to the soils. The resulting surplus varies betw’een one half and one 
kaniar of lint. 

Sorghufu, flax and certain market garden crops are beginning 
to be consumers of chemical fertilisers. 

As phosphatic fertilisers, only superphosphates, simple or concen- 
trated, are used, but principally simple superphosphates containing 
from 16 to 18 of phosphoric acid soluble in w^ater or in citrate of 
ammonia. 

At the present time from fort}' to fifty thousand tons of it are 
used annually. 

Phosphatic fertilisers are mainly reserved for bersim (Trifolium 
Alexandrinum), the most important of the leguminous crops of the 
Egyptian rotation, and for beans ; a certain amount is applied to 
cotton, 

200 kg is usiia% given per feddan (i). 

Additional potash not being necessary for the normal soils ^of 
Eg^^'pt, scarcely an^^ potassic fertilisers are imported. 

In short, at present Egypt imports mainly nitrogenous fertilisers 
m^hich are appHed principally to wheat, maize and sugar-cam, all three 
belonging to the Grmnineae. 

Barley, cotton, sorghum as well as rice, flax and a few' market-garden 
crops certainly absorb a certain quantity of them, but the practice of 
manuring these crops with chemical fertilisers is still in its infancy. 


fi} For further details, see the special notices published by the Royal Agricultirral So- 
ciety, 
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Moreover, iiotwitlistanding the progress made, Eg^^pt, wHcli produces 
an insufficient quantity of farmyard manure, still ofers a large market 
for diemical fertilisers, especially nitrogenous fertilisers, principally 
for those vdtli immediately and rapidly assimilable nitrogen. A 
simple calculation suffices to prove this. 

As a matter of fact, the area occupied during the 3 agricultural 
seasons of the 5?ear the di-^erent crops of the country amounts 
on the average to 8 -million feddans. If we consider only the chief 
crops wliich might receive nitrogenous fertihsers with advantage, 
we get the following figures : — 


Maize i 900 000 feddans 

Cotton in Upper Egypt 500 000 » 

Sugar-cane 50 000 » 

Wffieat . 1 450 000 » 

Barle}^ , . . 350 000 » 

Total ... 4 250 000 feddans 


without counting the /market-garden crops, rice, sorghum, etc. ' 

Allowing an average manuring per feddan of 100 kg. of nitrate 
of soda, ' the quantity susceptible of being absorbed by Egypt works 
out to some 400 000 tons. 

Evidently only a relative value can be assigned to this limited 
figure. It is none the less true that Egypt is still far from consuming 
the quantities of fertilisers which its intensive cultivation and its 
soil relatively poor in nitrogen require. 


Victor Mossejri 

St. Pierre dc Chartreuse 
[I sere) ^ France. 



INT. COMmSSION 'FOR STUBY OF CHFM. FERTILISERS 


S53 


THE USE OF FERTILISERS IN SPAIN 

Table of Production and Imports of anificial fertilisers during 

the years 1922-23-24-25. 


Fertiliser 

1922 

1923 

1934 

1935 

Natural Li^e | Imported 

Tons 

248,459 

Tons 

■ 350,672 



Phosphates . . j Produced iu Spain. . . 

— 

5 i 397 

— 

— 

^ 1 Imported 

Superpiiospliates . { 

^>2,053 

96,923 

134,000 

154,000 

1 Produced ni Spain. . . 

— 

608 830 

750,000 

800,000 

Slag Imported 1 

9,068 

I 15.283 

12,000 ! 

10,000 

^ , 1 Imported i 

Potassic Salts. . - 

[ 12,746 

j 

; 6,000 

6,000 

1 Produced in Spain •. . | 

— 

i — 

1 

iS,ooo 

Chile Nitrate Imported ......... i 

46,167 

; 92 602 

135,982 

120,639 

Synthetic Nitrate Imported i 

1 6,789 

: 11,328 

12,529 

12,000 

Sulphate of Am- i Imported 

77,214 

84,828 

1 

— 

moiiia .... 1 Produced in Spain . . 

1 — 

i 5,607 

! 124,220 

139,797 


Tile 1923 totals merit attention, tlie total fertilisers available 
in tbat 3^ear being : Natural Pbospliates 356 069 tons, Superphos- 
pliates 105753 tons, Slags 15283 tons, Nitrates of soda 103929 
tons, Sulpbate of aiimioiiia 90 434 tons, Potassic salts 15 618 tons. 

Notes. — There is a noticeable increase during these ^^ears in the 
use of fertilisers, superphosphates being most employed, imports 
lia\dng fluctuated in the last two years from 17.8 to 11.5 % of the 
total amount used. The Spanish factories do not produce up to their 
inaximuiii : in 1925 the^^ may be considered to have onl}^ furnished 
65.6 of their working capacity. 

The amount of natural phosphates produced in 1923 is but small, 
only 5 397 tons, w'hereas imported phosphates amount to 350 672 
tons. Since the w^orking of the rich Spanish ores does not produce 
much phosphate, slags must be imported ; they are however scarce 
on the market and cannot be used as much as w^ould benefit the, nume- 
rous lime-poor Spanish soils. 

Fertilisers furnishing nitrogen in a nitric form are imported, as 
they are not produced in the countr}-, Chile nitrate having in 1923 
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represented 88 % of tlie total amount consumed, tlie remainder stow- 
ing the marked influence of synthetic nitrates. As to aiiinaoiiiuiii fer- 
tilisers an easing of the present commercial position might enable 
the formation of a synthetic N company using the Claude process, 
which would greatty increase the present small national output. 

The coiisumptioii of potassic fertilisers is equally capable of ex- 
pansion, since the discovery of layers of potassic salts in Catalonia will 
doubtless increase their use, especially if cheaper than the imported 
ones. The same applies to nitrogenous fertilisers, their present high 
price preventing them from being used as much as they might be, a 
high proportion of the sulphate of ammonia being absorbed in the 
Levantine zones, where the^" are intensely employed for the growing 
of fruit, vegetables and rice. 

Superphosphates may be said to be used to a var3dng extent for 
ail crops. The buyer of fertilisers has giown more confident since 
the Royal Decree of November 14, 1919 ^aranteeing his rights. 

Juan Diaz Mxjnoz 

Engineer^ Central Agronomical Station 
a La M oncloa Madrid, 
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DEYELOPMENT IN USE OF FERTILISERS IN FRANCE 

Cultivated soils generally contain all the initieral elements 
necessary for the notirishment of plants, but it is seldom that these 
elements are found in them in sufficient quantities to enable the 
plant to develop 

Moreover it is evident that soils become progressively impoverish- 
ed in elements taken away in the crops produced. 

It was in the middle of last century' that, thanks to chemistiu”, 
our knowledge in this matter was made precise. 

The use of chemical fertilisers, which has now become general, 
first started then. It consists in incorporating regularly in the soil 
nitrogenous, potassic and phosphatic products and in bringing in, in 
the form of lime or carbonate of lime, the calcium which is the fourth 
necessary element, of which moreover agriculturists have been too 
neglectful for some years, forgetting that it is useless to spread nitro- 
genous, phosphatic and potassic manures at great cost on a soil defi- 
cient in calcium. Doubtless the reason will be found in the high 
cost of lime, due to scarcity of coal, and that of marl, due to excessive 
cost of transport. The decalcification of soils is sutprisingh^ rapid 
and agriculturists must realize that limings and marlings form the 
very basis of all rational manurings. 


jSTiTROGKNOUS FERTmiSERS. 

The following table gives the annual position of our pre-war 
provision of nitrogenous fertilisers : 


Products 

Production 
in Tons 

T. »=» loookg 

Imports 
in T. 

Total 

Nitrogen content 

Ai'erage 

Total in T. 

Nitrate of soda 

nil 

290 000 

290 000 

% 

15 

42 500 

Sulphate of ammonia , 

75,000 

20 000 

95 000 

20 

ig 000 

Crude ammoniac 

7,500 

5500 

13 000: 8 

I 040 

Cyanamide 

7,500 

500 

8 000 

15 

I 200 

Nitrate of lime 

nil 

9500 

9 5O0j 13 

X 235 

Commercial nitrogenous feHilizers : 
a) Guanos, dessicated meat and blood, 
ieatlier, hoims, fish Teftise, etc. , . 

i ; 

1 ; 

j 7,000) 

I 53 000 

I 

1 

60 000 1 6 

; 3 600 

b) Glue residues, wool refuse, oil- 
cake, sewage, etc. 

; 1 

! 40,000: 

— 

40.000 

' 

' 3 

[ I 200 


; i 

1 


Total . . . 

70 775 

1 


^ — Agr, ing. 



858 


INI^BRNATlOISrAI, ASSOCIATIONS 


Tlie figure 40 000 tons for commercial iiitrogeiiotis fertilisers ( 5 ) 
is only given liere as an indication,, for want of precise statistical 
data. 

No account was taken of farmyard manure, for like green nia- 
iitires, it is immediately restored on the spot to the veiy^ soil from 
wHck it is derived. We are considering only tke products wliich 
bring into tke soil, from outside, supplementary elements of fertility. 

The above figures may be summed up as follows : — 


Nitrogen produced 18 070 Tons 

Nitrogen imported 52 705 „ 

Nitrogen consumed 70 775 Tons 


Nitrate of soda formed nearly two-thirds of the nitrogen con- 
sumed. 

The law of agtli December 1923 authorized the Government to 
set up at the Toulouse Powder factory the manufacture of synthetic 
ammonia, corresponding to the fixation of at least 100 ■ tons of ni- 
trogen per day, or at least 30 000 tons a 3^ear. 

Referring to the figures in the table above, it is seen that this 
production alone sufficed to reduce by over one-half our imports 
of nitrate of soda 

It is to be hoped that our consumption of nitrogenous products 
will lapicli^'^ increase. In an important report on the question of 
nitrogen made on the 22 November 1922 by M, IvLatignon, Profes- 
sor at the College de France, in the name of the Fertilisers Commis- 
sion of the Ministry of Agriculture, he estimated the normal require- 
ments of agriculture at 140 000 tons of nitrogen, or double the pre- 
war consumption. Consequently w^e ought to look for an increase and 
not a decrease in our nitrate imports in spite of the Toulouse factory, 
if the building of other factories were not luckily emdsaged. One 
other factorr^ is already wwking at Bethune wffiere George Ccaitde's 
^ process is in use. Other are in process of construction for the same 
process or by the similar Casale process. 

Tastly w’e can expect a considerable increase in the production 
of cyanamide, which was unimportant before the w’^ar. 

It ' is known that the synthetic manufacture of ammonia re- 
quires : — 
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1) tlie preparation in a state of great purity of both h3"drogeii 
and nitrogen ; 

2) the mixture of these two gases, in the proportion of three 
volumes of the first to one of the second, then the passage of this mix- 
ture, previous^ compressed to 200 atmospheres (Haber process) or 
to 700 atmospheres (Casale process) or ' to 900 or 1000 atmospheres 
(C, Claude process) through a tube raised to a red heat, containing 
a catal^dic metallic mixture (catatyser) which causes them to 
combine ; 

3) the ammonia is produced and collected either in the state 
of gas (G. Claude and Casale) process) and fixed in the form of sul- 
phate or h^' droclilorate or transformed into nitric acid (used for 
maldng nitrate of ammonia) or- lastly into urea. 

The Toulouse factory will profit by all these and will make use 
of the Haber process in the manufacture of hi^drogen and nitrogen 
but one or other of the two processes is the actual S5mthesis of the 
gases. From this brief account, it is evident that competition will 
soon become very active in the world's market for nitrogenous fer- 
tilisers between nitrate of soda, which has hitherto been completely 
master of the situation, and the new s\mthetic nitrogenous fertilisers, 
principally sulphate of ammonia. 

But we have not yet reached the point where this rivalry will 
by competition bring about a decrease in cost favourable to agricul- 
turists. Nitrate still dominates the market and on it are based 
the rates for all nitrogenous products. Now the purchase of nitrate 
is done in pounds sterling and the rates of freight are fixed in English 
money ; that is to ' say the price of nitrogenous fertilisers depends 
directly on the course of exchange. 

In 1925, the French consumption of the chief nitrogenous fer- 


tilisers was : — 

Nitrate of soda 280 000 T, 

Sulphate of ammonia . 261 000 ' 

Cyanamide ^ $8 000, 

Nitrate of lime ' . . . 15 000 


Deliveries of nitrate of soda keep up to pre-war figures. On the 
other hand an important increase is registered for the consumption 
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of sulpliate of ammonia, which has gone tip from 8o ooo Tons in 
1920 to : — 

125 000 Tons in 1921 
133 000 » 1922 

153 000 » 1923 

202 000 » 1924 

261 000 » 1925 

The supply of sulphate of ammonia was assured in 1925 by : — 

117 000 T. of French production 
8 000 imported from England 
145 000 imported from Germany on reparations account, 

Phosphatic FunTinis:^RS. 

Superphosphates. — Phosphate of lime, of which there ate import- 
ant beds in Tunisia, Algeria and Morocco, should be made practical 
use of, transformed into superphosphate by treatment with sulphuric 
acid (100 kgs. of phosphate giving in this way 180 kgs. of super- 
phosphate). Before the war, the French consumption of superphos- 
phate reached i 800 000 Tons, requiring i 000 000 tons of phos- 
phates. 

In 1925, the quantity of phosphates imported reached 1,534,000 T. 
of which : — 

I 012 000 Tons came from Tunisia 
377 000 » » » Algeria 

145 000 » » » Morocco. 

The development of the Morocco beds should be noted. They 
have exported 1921 8000 T., 1922, 80 000 T., 1923 190 000 T., 1924 
430 000 T., 1925 721 000 T. 

At present the superphosphate factories are largely supplied 
and are able not only to satisfy all agricultural ' demands, but even 
to export annually over 200 000 T. to foreign countries. 

Gmmd phosphates. — The transformation of phosphates into 
'superphosphates is costly and for a long time agriculturists have sought 
means of utilizing the natural phosphate directly. Experiments 
have recently been made in the stations of the Institute of Agricul- 
tural Research on phosphates ground to a condition of extreme fine- 
ness by various processes. But the results are not encouraging. As- 
similibility does not increase with the degree of fineness as might 
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a ffiori be supposed, and moreover mechanical pulverization becomes 
extremely expensive when it is desired to get a certain degree of 
fineness* We may then conclude that normally the use of ground 
phosphates only gives good results in granite soils, such as those of the 
Plateau Central and of Brittany, in cleared land, and also in wet 
peaty grass lands ; moreover rather large doses must be used. 

Usually superphosphates and dephosphoration slags are es- 
sential. 


The pre-war consumption was about lOO ooo T. a 3"ear. Re- 
duced to 25 000 T. during hostilities, it has now returned to the pre- 
war figure. The beds of phospliated chalk of the Somme and the 
Yoiine are ample for our needs, 

Dephosphoration slags. — The manufacture of steel from 
phosphatic iron ores gives a slag in which all the mineral phosphate 
is found in. the state of phosphoric acid readity assimilable plants. 

Before the war, about 400 000 T. of this fertiliser were used an- 


nuall^^ ill France out of a 
production of 617 000 T. 

French powder of produc- 
tion has considerably^ increa- 
sed since the w’-ar, owfing to 
the restoration of the Steel- 
works of Uorraine and also 
to the occupation of the 
Sarre basin. 

Our production of slags 
is thus more than double 
the pre-war figure : Ger 
inany^ on the other hand 
formerly a large exporter 
now^ finds her production in- 
sufficient for her owm w^ants. 
French consumption had 
gone up in 1925 to 550 000 T. 

Fotassic fertilisers. 
Before the war our con- 



sumption was estimated at Production of Potassic Salts by 

Alsace mines : n = used in France, & — ex- 
37 OOO T. of pure potash a ported 


5^ear, derived from seaw^eed 


X = amount in metric Tons. 
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asties, distillery ashes {sugar beet) and the motlier-water of salt 
marslies, and partl3^ imported from Germany. 

Oiir actual requirements are mucli greater and ail agriciiitiirists 
deplore the parsimon^^ with which potash salts were used our far- 
mers. The situation has greatly improved since the restoration o£ 
the Alsace mines, the production of which has also gone up consider- 
abty from 591 000 T. of salts containing 98 000 T. of K^O in 1919 
to 1,926 000 T. of salts containing 310 000 T. of K^O in 1925, Sales^ 
in France have made similar^ interesting progress, the consumptioji 
having gone tip since the armistice from ; — 


1919 

47 

000 

T. 

of pure 

potash 

1920 

85 

000 

)) 

» 

)) 

)) 

1921 ...... 

55 

000 

)> 

)) 

)) 

)) 

X922 ..... 

63 

0 

0 

» 

» 

» 

» 

1923 

81 

000 

» 

» 

)) 

» 

1924 

98 

000 

)) 

» 

» 

)> 

1925 

122 

0 

0 

CO 

» 

» 


» 


Summary. 

French production ' and consumption have progressed ver^^ con- 
siderably on previous years. 

The i\.dministration, notably through its services of agricultural 
instruction, tries to inculcate a larger use of fertilisers. 

Manufacturers, makers and importers particularly interested 
have decided to rearrange their propaganda with 'a view to obtaining 
better' results. 

Some years ago a propaganda syndicate was formed for develop- 
ing the use of fertilisers in France, and this has alreadr" published a 
large number of tables, leaflets and notes conceived in a purely 
objective spirit, w'here all idea of commercial advertisement in favour 
of such and such a firm is rigor ousty prescribed. This propaganda, 
which cannot be too much encouraged, appears to give excellent results. 

In conclusion, we ma^" recall the interesting commercial events 
of the year. 

Erprbssion of frauds in the matter of fertilisers. 

The passing of the law of 19 March 1925 which, by inodif5dng 
Article 4 of the law of 4 February 1888, does away with the pos- 
sibility of the vendor delivering his products with the stipulation of 
regulation of price according to the results of analysis. 
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THs law strengthens the provisions of the law of 4 February 
1888 relating to he obligation of the vendor of fertilisers to furnish 
the purchaser with all useful information regarding the nature, the 
origin of the said fertiliser, the content and origin of the fertilising 
elements which it contains, and the method of their combination. 
It makes it compulsory for the vendor to give to every purchaser a 
detailed invoice and requires him to affix to the packages a label 
giving the exact content in fertilising elements. 

Bephosphoration Suags. — Prohibition of export restored 
for the months of September and October with the object of reserv- 
ing for French agriculture a normal supply which large exports 
threatened to compromise. 

Potash. — iVgreemeut concluded betw-een the mines of x\l- 
sace and the Kali-Syndicat aiming at the suppression of competition 
between the twu countries, increased production and trade outlets 
and fixing the share of sales in the world's markets. 

h^'iTROGEN. — Progressiv^e dex-^elopiiient of the installation of 
synthetic nitrogen factories in various places and state of progress 
of works in course of execution at Toulouse. 

Price of fertieisers. — General increase in prices, more con- 
siderable for nitrogenous fertilisers, wffiich, quoted in the world's 
markets in English currency, suffer directly from the effect of the 
depreciation of the franc. For phosphatic fertilisers, a less consi- 
derable rise, due to increased cost of production. For potassic 
fertilisers, a slight increase thanks to, the policy of large output 
practised by the mines. 

In 1925, the prices of the principal fertilisers varied as follows : — 


i ist January ! 

51st Bececiber 

Price per lou kgs. ! j 


1 1925 1 

' 19255 


Stiper-phosphates 14 . 

.... i20tOi22F.per 

100 

kgs. *26 

t0 27F. per 100 kgs 

Bone )) 16 . 

. . . . } 36 


! 

43 

Thomas Slag 18 % , . 

. i 15.65 


i 

iS 

Mtrate of soda 

.... 1 107 


i 

1 

155 

Sulphate of Ammoriia ...... 

.... i no 



13^ 

Cyanamide . ■ 

.... 1; 82.50 


1 

1 

93*75 

Sylvinite 12 % , 

. . . . ! 0.45 

per 

■oniti 

0.50 per tmit 

5> 20 % 

. . . . ; 0,55 

» 

1 ) ! 

0.60 

Chloride of Potash ....... 

. ■ - . . 1 0,90 


! 

1,00 

Siilphate of Potash 

. . . ‘ i 1.50 

» 

» 1 

1.60 


E. Roux, 
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THE QUESTION OF FERTILISERS IN THE SO¥IET UNION 

Tlie use of mineral fertilisers has hitherto been little developed 
ill Russia. The cause of this is not the natural fertility of the soil — 
statistics show that the average yield per hectare is only half of the 
average yield in France and one-third of that in Geriiiaii}^ nor is 
it the ignorance of the peasants which prevents the use of fertilisers, 
but the cause is purely economic : the prices which the Russian peas- 
ant gets for his wheat are, as a general rule, much smaller than 
those ruling in Western Europe. It is impossible to wait until the 
level of prices in the interior of Russia may at an expected iiiomeiit 
reacli that of Western Europe, so persistent is the necessity of export- 
ing wheat. This means that it is impossible to expect in the imme- 
diate future the same development ' in the use of chemical fertilisers 
in Russia observed in wheat importing countries. Cases as in ex- 
ceptional years, such as 1925, of prices rising to an extraordinary 
height and falling again ' quickly after a short time, cannot sensibly 
alter the consumption of chemical fertilisers even during these 
exceptional periods. 

Even if it w^ere possible to forecast changes in prices one 5^ear in 
advance, during the preparation of the soil for winter w^heat for ex- 
ample, it would nevertheless be impossible to give the chemical in- 
dustry dimensions which w^ould correspond to the conditions of an 
exceptional year. 

We must therefore adopt a different ' scale for measuring ottr 
development of chemical fertilisers than wmuld apph^ to countries 
of intensive agriculture, a scale suitable to their economic conditions. 

As an example of this difference in conditions, it suffices to state 
that the pri.ce of wffieat in Russia is ordinarity one-third of the price 
of nitrate. , Obviously this precludes the use of nitrogenous fertilisers 
for cereals : it is only industrial crops, such as sugar-beet which repay 
the use of nitrate and that in very small quantities. 

The use of potassic fertilisers is still more restricted. There are 
no beds of ivell determined potassic salts, but there are indications 
which render the existence of such beds probable. By a boring made 
recently near Solikansk (Ural) the presence of sylvinite was noted at 
a depth of 92 metres, but the question of extent can only be solved 
by further borings. 
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Conditions for the use of phosphatic fertilisers are relatively 
more favourable, and there are several beds of phosphates (though of 
very variable value) ; the soils need phosphate almost everywhere in 
the European part of the Union, except the steppe soils in the South- 
East. Certain difficulties arise in the question of phosphates oving 
to the geographical distribution of the raw material necessat}' for the 
manufacture of superphosphate. The beds of pr^rites, for example, 
are found in the Ural, while superphosphate is most necessary for 
Western Ukraine, where the growth of sugar-beet is greatty develop- 
ed. The pyrites has therefore to be transported two thousand kilo- 
metres or more. 

Beds of phosphates are ver\' common, but tlie^" are not alwar^s of 
such qualit}^ as to enable them to be used for the manufacture of 
superphosphate. According to M. SamoIlov s estimate, the total 
quantity of phosphates contained in the beds in European Russia 
amounts to 5570 million tons. As regards richness in P2O5 an un- 
even distribution is obseiwed between the following groups : — 


Phosphates con taming 

1 ifiJIions of tons i 


I. 24 % PjOs and above 

.... ! I41.7 

2.5 

II, 18-24 % P2O5 

. . . . ! I 708.3 

30.6 

III. I2-1S % P,05 

. . . . ; 3 720.0 : 

66.9 


I 5 570.0 1 

100.0 % 

Ill Southern Russia onh^ 

in Podolia are there 

beds rich in 


but quantitative^ these beds are insufficient to assure the de- 
velopment of the chemical industr3^ adequate to the w^ants of the 
Ukraine. The most abundant deposits are found in 'North-East 
Russia in the Ural betw^een the Rivers Kama, and Viatka, where not 
only the cultivation of beetroot but also the population is lacking 
in a land without railways or na\igable rivers. In spite of all this, the 
manufacture of superphosphate is now^ being developed in the inte- 
rior of the country, wffiereas before the war, superphosphates import- 
ed from abroad or made at Riga with imported phosphates or pyrites, 
were almost exclusively used. The following figures show the in- 
crease of production in recent 3^ears : — 

1923-24 1924-25 ' I935-2S 

Production of superphosphate 28936, ' 57196 i02'6oo tons (i) 

(i) In tile official sources the final figures relate to the |>eriod from tlie ist October of 
each year up to the ist October of the following year, for this reason the figures for the year 
I 925 “ 2 fi are here given approxmiatdy. 
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These figures inereb^ summarize the production of various fac- 
tories. 


Name of the factories 

( 

X923-24 1 

1924-25 

1 1925-26 (*) 


tons j 

tons 

tons 

Ceriiorecaisk (near Nisimy) 

577 I 

20 304 

40 000 

Kinedima 

2 340 j 

3 193 

— 

Perme 

2 262 1 

1 995 

14 000 

Viiiniza (Podolia) 

7 952 ; 

21 632 

30 000 

Kkaterinoslav 

'3515 1 

4275 

8 000 

Odessa 

1 290 1 

5 37^ ^ 

10 000 

Samara 

' 1 

420 

— 


(’*') The figures in tlie last colinnn are approximate. Figures are only given for super- 
phosphates, because Thomas-slag is not now produced in Russia. 


As has already been mentioned, the first object of the industry 
at its present state of development is to satisfy the requirements of the 
Ukraine in ^ superphosphate for the growth of sugar-beet. The se- 
cond task incumbent on it is the supply of Turkestan, for its cotton 
cultivation. With this object the scheme was for a factory of 
double superphosphate at Samara, but so far this has not material- 
ised. 

As a final but more remote goal a sufficiently large production 
of superphosphate might be obtained to reduce its price, so as to al- 
low the general use of this fertiliser for ordinary crops, such as cereals 
and clover. The work of, numerous agricultural stations records in 
most cases an energetic action of phosphatic fertilisers on the yield 
of cereals, especially in the Mack soil region which contains sufiicient 
nitrogen. For example, the Agricultural station of 'Kiharkov, after 
ten years of experiment, has obtained the following averages : — 

tvitiiCFat witb • with 

zaauure supers. F. Y. M. 

Rye Crop , , 12.6 23.8 25.8 q. m. 

Favourable results have been obtained in many regions, but the 
causes indicated above prevent the use of superphosphate as fertil- 
iser for cereals : hence the use of phosphatic fertilisers cheaper than 
superphosphates becomes interesting. Under certain conditions (i)' 
especially in the region of acid soils (podsols), it was long ago ob- 
served that ground mineral phosphate could replace superphosphate. 

fi) See details In tbe amtiior’s book : — Dimgerlehre, 1923. Pawl Fatey, Berlin (tens- 
lataon of tbe 5tli Russian edition). 
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THs practice, for example, existed under the Stiioleiisk Government 
for 40 3"ears (initiative of Prof. Enckloardt) : latety it has been as- 
certained that the black soil near its northern boundaries, where it 
has undergone a certain disintegration, is capable of reacting to phos- 
phates not treated with sulphuric acid. These results have been 
noted in the Toula and Orel governmental regions. 

Considering that for this object phosphates of inferior cpiality 
could be used, a start was made in exploiting the neighbouring 
beds at Koiirek and Briausk, so as to decrease the cost of transport 
and deliver the phosphates at the lowest possible prices. 

Methods were also sought to enable poor phosphates, so common 
in, Russia, to be used for the manufacture of concentrated phos- 
phates, containing phosphoric acid in assimilable combinations. The 
known methods leading to the production of double superphosphate 
and precipitates being too costly, the process of reduction and distil- 
lation of phosphorus under conditions corresponding with those of 
blast furnaces (M. Britzekb’s method) for example, were studied. 
The preliminary researches and calculations have given ver^’ fa- 
vourable results and experiments of manufacture on an industrial 
scale are iiow^ being tried. Differences in the natural and economic 
conditions and in the properties of phosphates and other raw materials 
render thorough research necessar^o adapted to local needs of 
agriculture in the different parts of the Union., The work of re- 
search is divided among the 20 Agricultural stations and Colleges in 
the Union. In addition, there is at Moscow a Central Institute for 
fertiliser research, which includes three divisions (geological, tech- 
nological and agricultural) and has at its disposal corresponding lab- 
oratories, plant houses and experimental fields. 

The Institute's aim is to combine the work of various specialists 
for investigating the sources of raw material, ^finding suitable methods 
of manufacturing fertilisers and of their use under the. actual con- 
ditions which determine the character of the country's agriculture. 

The fertiliser Institute publishes its works in Russian with sum- 
maries in French, English and German. 

Professor D. PrianiCHnixov 


Moscow. 
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Abstracts and Literature^ 


General, 

Determiiiatioii of soil maniiriai requirements by the Neubauer naetliod® 

DENSCH. Brfalirtiiigen mit Methode Neubauer. Zeit. /. Pflanzenerndhnmg 
und Diingung, Vol. V, Part. B. Wirtschaftlich-Praktisclier Teil, No. 2-3, 
pp. 97-104, Febmary-Marcli, 1926. 

Le&oiERMANN, O. Die Bestimmung des Biingiingbediirfmsses derBodeii 
dutch Laboratoriumversuche. pp. 105-117 andpp. 133-143. 

Btanck, B. Beitrage ziir Bestimmung des Biingerbedurfnisses des Bo- 
dens. Ibidem, pp. 118-125. 

Neubauer, H. Die Bestimmung des Dungrnigbediirfnisses des Bodens 
durch Laboratoriumversuche. Ibidem, pp. 126-128. 

In the papers quoted the writers refer to their experiments and the 
coiiciiisions which they were able to draw from them on the Neubaiter 
method, a method w^hich Neubauer considers to be the onh^ one giving 
an idea of the quantity of nutritive substances contained in the soil and 
soluble through the roots, and which, in contrast to the empiric methods 
hitherto adopted, should give a basis for the scientific investigation of the 
soil. 

The investigators mentioned are of difierent opinions. Densch con- 
siders that there are many difficulties in the way of the introduction of the 
Nexjbaxter method and that in its application the influence of light and 
perhaps also of texiiperatuie should be confirmed, while the application 
of laboratory results in open fields is always of questionable value, in- 
asmuch as the figures obtained show disagreement between them not only 
as regards for K^O. 

LemA'IHrmann found that the same sample of soil, examined at difierent 
times, gave entire!}" different \mlues of P^Og soluble for the roots and it 
is a matter for further investigation whether such difierences are due to 
the various influences of light, temperature or other local influences, or 
whether the sample of soil may siifier changes during the time it is kept. 
In any case the method is here at fault and it must be more thoroiiglily 
investigated and improved before being used for practical purposes. 

According to Bi.ance, the Neubauer method does not gives as satis- 
factory restilts as the method of relative solubility of the pliosphorie 
acid of the soil in 0.5 % solution of citric acid. The differences which 
are established between Nbubauer's method and growth experiments with 
oatS' indicate that it is an insufficient test, especially for borderline' soils, 

A test between the t^wo methods, Neubauer 's and the citrate method, 
has been made by Lej^imermann. With the former, soils containing up 
to 6 mg. of P2O5 are indicated as needing manuring, between 6 and 8 
as doubtful , above 8 mg.- as not needing manuring. With the citrate 
method the limiting values w^ere respectively 20 mg. ; between 20 and 25 ; 
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over 25. Results were obtained with, the same soils were however 

diffeient. 

LEmiERMANN then refutes Neubauer's assertion that this method 
differs from the others, w^hich are purely chemical, in being founded on a 
physiological basis. According to I/Esimermann no such contrast exists ; 
Neubauer's method takes little account of the laws of plant physiolog3^ 
while the so-called chemical methods are not exclusiveh^ so, but take into 
account in the preparation of the solutions the solvent power of the 
roots, and their use has been proved on the basis of practical research. 
This does not prevent Neubauer s method also, in the hands of an ac- 
curate worker who thorough!}" knows all its difficnlties and weaknesses, 
froiT! being found useful, at least when it has been completed from a 
technical point of view. A. F. 

Tile detemiinatioii of soE mamiriai requirements. 

Gerlach. Die Bestimmung des Dungerbedutfnisses des Boden. Landwiri- 
sckafiliche Jahrhilcher, Vol. LXIII, No. 3, pp. 339-368. Berlin, 1926. 

With the exception of peat soils most soils possess insufiicient quanti- 
ties of active nitrogenous substances and therefore need hea\w manuring. 
The question is to find the proper amount of artificial fertilisers, of stable 
and green me nine to add to the soil. I/eguminoiis jjlants do not require 
nitrogenous fertilisers. 

As far as mOvSt German soils are concerned, it is obsen^ed that thej^ 
contain considerable quantities of potassic and phosphatic combinations 
'which b)^ themselves, or in conjunction with stable manure onty, are 
sufficient to meet requirements for mani^ ^’•ears. Poor potash content is 
to be feared for peat}" and light sandy soils ; potatoes, barley, meadows 
and pastures all need potash. 

Some information regarding the phosphatic requirement of the soil 
may be obtained by the citrate method and Neubauer's method, but 
not the exact quantities necessary. Tight sandy soils require phosphates 
which can be given to them by the addition of heavy- soils in which phosphoric 
acid may' be in a state of combination with iron or in the clay particles. 
Potatoes, meadows and pastures require |)hosphates. 

The need of lime is connected with soil reaction and the new methods 
for its determination give sufficient indications regarding the necessity 
or inutility of giving lime. 

The reaction of the superficial part of the soil is influenced by the ar- 
tificial fertiliser used ; with a rational alternation of the latter, manuring 
with lime may be rendered superfluous. 

The requirements of soils as regards other substances, such as silica 
and silicon chloride are still unknown. 

On the whole however it must be said that wre cannot previously 
deteiiiiine the precise quantities of artificial fertilisers which ' are necessary 
in a year for a given soil, all the more so because such quantities depend 
largely on the rainfall which cannot be previously determined. 

Our insufficient knowledge should not however lead to starving our 
plantvS and it is better to give too much than too little. 
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Tiie old rtile of first manuring abundantly witli cheap potassic and 
pliospliatic fertilisers and of then giving nitrogenous fertilisers during the 
period of growth still holds good. 

The administration of sufficient quantities of fertilisers raises the 
total cost of production, but ' gives a larger and better crop and tliiis 
decreases the relative cost of production. A. T. 

On the physiological reaction of fertilising salts, 

Kappen, H. and TuK:VCS, M. Zur physiologischen Heaktlon der Diingeti” 
seize. Zeit /. Pflamenerndhnmg und Dunguug, Vol. V, hTo. 4, p. 249-270. Leip- 
zig, 1925. 

In the theory of the physiological reaction of fertilising salts, there 
are alwa^^s some controversial questions ; above all the manner of the acid 
and basic physiological actions of these salts remains unexplained. 

The writers' experiments are in fact aimed at clearing up several of 
the points at issue. They have first of all obset\’'ed that maize can grow well 
in solutions of nitrate of ammonium, in spite of strong acidification, prob- 
abty because of the amphoteric nature of this salt. Their researches 
also tend to show that potassic salts act as. physiologically acid, the acidity 
however ‘ being not much less than that of chloride and sulphate of 
ammonium. Relating to this theory is the question of the state in which 
nutritive salts become absorbed b}' plants, whether that is to. say 
undecomposed or in the fonn of ions. The latter hjyiothesis appears most 
probable, so that decomposition into ions would take place outside the 
plant itself. It cannot yet be stated whether the penetration into the cefi 
of the molecules of the acids and bases takes place hy absorption or by 
diitusion. A. F. 

Fertiliser Investigations at Rothamsted, 

Rotkamsied Expermiental Siaiiou, Report for ig23*ig24, pp. 130, Har- 
penden, 1925. 

Attention is draw^n to the enormous loss from wastage of nitrogen 
contained in fatin5"ard manure and artificial fertilisers, the value of which 
in Great Britain represents a sum not less than £S 000 000 or £9 000 000 
per annum. 

The results obtained from some of the fertiliser investigations m^ere 
as foEows : — 


Sulphate 0/ Ammonia : The average gains per acre from the use 
of I cwb. of sulphate of ammonia were : 



' 1922 

1923 

1924 

Rotiiainsted 

Average of aE soil 
and 

seasons to jgao 


ItoUsamsted 

Uotlsamsted^ 

Outside ; 
centres 

Wheat (biisiids) . . . 
Barley { ) . . . 

■ • • 5*25 



' 


4.5 

• • • ' 5.5 

4.5 

S.16 ' 

3.5 

6.5 

Oats ( ** ) . . . 

. . . ! ; 

3,3 : 

— 


7,0 

Potatoes (cwt| .... 

„ . . 1 20 

22-25 ; 

20 : 

— 

20 

Swecles, 1 ” ) . . - . 

. . . ; 20 ' ' ' 

» 1 

25 

5~9 ' 

30 

i 

•20, N. Coiiiitiir 
10 S* Country 

i 
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Tke effect of douHitig tiie nitrogenous dressing is to give a furtiier crop 
increase ; in tlie case of cereals tlie increase is not infrequently more than 
double that obtained from the single dressing, as shown by the foiiom’’iiig 
data : 



1 2s 0 nitrogaa ! 

I cwt. 
sulphate 

2 

sulphate 

of 

ammonia 

Increment in yldd for 


of 

ammonia 

ist cwt. 

! 21ld cwt. 

1923 Oai5 

■: bushels} 

- . . . . ^ 29.2 1 

37*3 


8.1 

9.2 

Straw 

(cwt ' . 

19 ; 

26 ; 


! / 

j lO 

1924 Bi'irley 

fbtisliels'l 

. .... 1 23.9 ; 

32-5 ' 

42.7 

: 8.6 

1 

1 10.2 


In the case of potatoes the second increment is usually less than the 
ffrst, although the higher dressing is still profitable. 

The time of application of the dressing is important for cereals, the 
later dressings being more effective than earlier applications, but for 
potatoes the application of sulphate of ammonia with the seed has been 
more effective than w^hen given later as a top dressing to the young plants. 

Barley : The results of three years investigations into the eiiect of man- 
ures on the afield and quality of barley, differ somewhat from the current 
teachings of agricultural science. It is usually recommended that the 
manuring for barley should be mainly phosphatic, nitrogen being given 
only after a corn crop and potash but rarely. Out of 30 tests this would 
have caused loss of money in no less than 26. The average reduction in 
yield in bushels per acre, consequent on the omission of each fertiliser 
during 1922, 1923 and 1924 has been ; — 





After 


Uecrease due to omission of : 

; After 

■a straw crop 

After roots 

fed off 

potatoes 
or beets 
(well 

manured) 

Mean of all 

experiments 

I cwt. siilpliate of armnonia .... 

... I 5-8 

3-9 i 

6,7 i 

j 

i 54 

3 cwt. superphosphate. ....... 


{o- 5 ) i 

1.2 

i 0-5 

cwt. stilphate of potash 

• ■ - i (i-i) 

3^-3 ' 

; 1. 1 

! 0.3 


I 


(the figures in brackets ate increases, not decreases). 

The reasons for these results are probabty : (i) Modern varieties of 
high quality barley are stiffer'in straw and can carry larger crops of' 
grain without risk of lodging, (2) Farmers give good dressings of super- 
phosphate to root crops^ and sufficient of this fertiliser generally remains in 
the soil for the barley. 

So far as the'' investigation has gone it suggests that farmers using a 
good modern variety of barley can aim at the highest crop that will stand, 
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and can use tlie appropriate fertilisers to secure tMs, without fear of loss 
in value* 

A remarkable eifect is obtained when the chloride of ammonia is 
substituted for the sulphate. In every instance the value of the grain has 
been raised and its nitrogen content lowered. 

Basic slags and grass land : Examination shows that slags fall into 
two "main groups : those in the making of which fluor spar is used : and 
those to which no fluor spar is added. The fluor spar slags are often less 
effective. Further, some slags were found to contain substances harmful 
to plants, or that to some extent counteracted the effect of the phosphate 
present. 

Potatoes : Investigations carried out with various potash salts showed 
that the percentage of starch in the dry matter of all tubers analysed was 
higher with sulphate of potash than with any of the other salts. 

Green Manuring : Ex|)erimeiits with mustard ploughed in on Oc- 
tober i8, 1923, f oho wed by winter oats, harvested in August 1924, were 
as follows : — 


Basal manure 


I Yield of Oats i (bus . per 
j After ; acre) ^ter 
; mustard fallow 
^ ploughed in !(iio mustard) 


Increase due to Mustard 


Bushels 


Per cent 


None. ....... 

5 tons t':*wn refuse 
10 ^ 


Av'erage 


43-3 

25.0 ! 

1S.3 1 

73 

51.8 1 

■ 27.1 t 

24.7 

91 

49.3 

30.6 : 

18.7 

61 

48.1 1 

i 27.t.» 

20.5 

! Ti 


Leguminous Crops : Pot experiments showed that unrotted straw 
greatly increases the number of nodules formed on each clover plant, 
but there was no increase of jdeld until phosphates were added. 

It v?as also found that mam^ leguminous plants fail to grow unless 
supplied with traces of boron. \T. S. G. 


Necessity of maimriiig in the State of Sao Pauio (Brazil). 

CoEEHO BE Souza, William W., A fertlHdade natural de nossas terras* 
Ceres, VoL II, No. i, pp. 174 - 176 . Sao Paulo, 1926 . 

Generali}' prejudice prevents the use of fertilisers in the tropics, but 
this is not always so, seeing that the chemical composition of the soil 
varies tremeiidoush'' jnst as in European and temperate couiitiies of other 
continents. 

In the State of Sao Paulo not all the soils are rich in nitrates, on which 
account artificial nitrates are required, especially w'here for centuries 
the same crop, has been grown or products for export trade to the other 
States in Brazil. 

Chemical analyses of various soils of the State of Sao Paulo have often 
indicated the almost total absence or scarcity of nitrates necessary for pro- 
fitable agricultural production. 
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Tlie habit of burning the forests to' obtain land free from trees for 
cultivation transforms the mineral substances of the surface of the soil, 
wMcb the hea^jy rain then washes away, leaving the soil sand}- and depriv- 
ed of the substances required by the crop. 

It is known that after some 5'ears not a little of the unman tired land 
of the vState of Sao Paulo can no longer produce rice, maize, cotton, or 
sugar-cane. E. M. 

The inftiience of artiliciai fertilisers on the structure of the soiL 

RfvYYKr, W. (Agrikulturcheniisches u. bakt. Institut der Uni vets. Bre- 
slau). 33er Kinfluss verschiedener Biingesalze zumal von Kalk und Phospha- 
teii auf die Struktiir des Bodens. Zeii /, Pflanzenern aiming mid Dimgimg, 
YoL lY, Xo. 10, p. 417-451, 16 tab. Leipzig, 1925. 

Oxide of calcium, added to soils, usually has a decide'dly favourable 
effect, in the way of helping flocculation. Carbonate of lime acts similarh’ 
but to a lesser extent. 

Thomas slag and Ehineland phosphates cause considerable altera- 
tions in the physical properties of soils only when given in large quanti- 
ties. The action of sulphate of calcium is sHght and, in some cases, rather 
unfavourable. Superphosphates act similarly, and in no case cause 
flocculation. A. F. 

Pasture Top-Dressing in New Zealand. 

YUvrd, F. E. and Hudson, A. lY. New Zealand Journal oj AgnouMnve, 
Yol. XXX, Xo. 6, pp. 393-.^ 02, Tables 5. Wellington, 1925. 

Ill many parts of Xew Zealand top-dressing of pastures has been 
carried out for many yeais, but under the conditions of Canterbuiy, with 
light rainfall and short-rotation pastures, 'top-dressing has not generally 
been practised. 

Experiments were carried out in 1923 and 1924, the manures being 
selected to test soluble phosphates (super) against the less soluble phospha- 
tes (basic super) , and to note the effect of dried blood used in conjunction 
with these phosphates. 

From data obtained the following conclusions were drawn: — 

In all cases except that of basic super and dried blood, the cost of ma- 
nures mms more than paid for by the increase in one crop of hay. The use 
of dried blood for top-dressing of pastures cannot be recommended. 

The crop increases due to the second application of manure were not 
so great as those due to the first dressing. 

The mamixes increase the palatabiHt}' of' pastures. 

The increased development of clovers was considerable, 

\¥. S. G. 

The action of alkaline cMorides on plants and soil, 

Dupont, C. (Station' agronomique de Nancy). Action exercee par ies 
-cMorures alkalins sur les plantes et sur les sols..*d'W. h science agrommiqm 
franymse et etnzngere, Yol. 41, No. 6, pp. 369-391. Paris, 1924. 

The use of chlorides as fertilisers tends to increase and , agriculture 
uses sjdviiiitfcs largety because they have the advantage of coiitainiug very 

10 — » Agr. ing. 
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available potasb at low cost, while chloride of ammonia places nitrogea 
at the disposal of cultivators under good conditions. 

Tills use of chlorides as fertilisers, which is expected to increase, has 
been objected to, and certain consequences of the application of sylvi- 
nite and attributed to the action of chlorine have caused a certain distrust. 
For this reason the writer has thought it well to make experiments to see 
whether toxic action can real!}?- be attributed to the chlorine. 

The >ield of wheat did not decrease with a dose of kg. 3350 per hec- 
tare, and the same held good for fiax, with which however such a quantity, 
given in the form of chloride of sodium, exercised a slightly toxic action 
absent when given in the form of chloride of calcium. 

The yield of mustard increased with kg. 1300 per hectare, decreased 
with double that quantity : lupins stood the former quantity well, dis- 
appeared with the double dose. Very sensitive were vetches and buck- 
wheat, which were destroyed respectively by doses of 1700 and 870 kgs. 
per hectare. 

On germinating seed chlorine has a decidly toxic action, to which 
wheat is more resistant. The addition of, chlorine increases the quantity 
of this element contained in the plants, in an unequal manner varying 
with the various plants, without there being any absolute relationship 
between the quantity of chlorine absorbed and the toxic action exercised. 
In alkaline soils alkaline chlorides diminish the alkalinity of the soluble 
.potash, but when the soil is poor in potash and the alkalinity of the sol- 
uble potash is therefore reduced, the contrar3^ effect is produced. The 
diminution of the alkalinity of the soluble potash, under the influence of 
the chlorides is only apparent and is due to the precipitation of lime from 
the cMoride of calcium existing in the plant by the carbonate of potas- 
sium formed during calcination. In the soil, the transformation of chlor- 
ide of potassium into cMoride of calcium depends absolutely on the soil's 
absorption power. Such transformation is almost integral in clay soils 
and is on the other hand scanty in sandy soils, poor in colloidal elements. 
CMoride of sodium undergoes such transformation in a lesser degree be- 
cause the soil's power of absorbing is less. 

Calcium salts have little effect on the absorption of potash, while 
they have considerable retarding action on that of sodium ; hence they 
cause the formation of cMoride of calcium to decrease at the expense of 
that of sodium. 

If, as in the case of sylvinites, cMoride of potassium and of sodium 
are introduced into the soil, the cMoride of calcium, formed at the expense 
of that of potassium, prevents the transformation of chloride of sodium 
and lessens the decaldflcation which might occur by reason of tMs salt. 

For the useful emplojnnent of sylvinite the following dangers should 
be avoided : — 

1) The toxicity of the cMorides (application must be a long time 
before seeding). 

2) The losses in drainage water, results of incomplete ' absorption 
of potash by the soil (surface appBcation in spring). 

3) ' Emichment in sodium of the argillaceous, coUoids of the soil 
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and the resulting decalcification and bad physical condition of the soil. 
Such drawbacks are not to be feared in soils containing a snflicient quan- 
tity of lime and in a good state of chemical activit}^, while they may be 
found in soils lacking carbonate of lime, badly manured or when using 
excessive quantities of poor sylvinite. A. F. 

The influence of a complete mineral fertiliser on the growth of 

wheat* 

Chaussin, J . Btude du milieu interieur et des tissus insolubles ou cours 
du developpement du ble. Influence d*un engrais mineral complet. Ann. de 
la Science agronomique /rang, et etrangere. Year 42, No. 2, pp. 1 24-144, 5 fig. 
'Paris, 1925. 

Manured wheat, with more rapid growth and higher yield, has higher 
osmotic pressure in the leaf -and stem and a larger proportion of mineral 
matter in the soluble portion of the leaf than unmanured wheat. 

The leaf, which is the principal laboratory of the plant, except 
during its primarj^ growi:h and important migrations at the end, shows a 
remarkable constancy in the composition of its internal sap. The large 
proportion of mineral matter which is found in the soluble part of the 
leaf and which may be as much as 20-30 and even 40 ®/o, is a fact which 
should claim attention from the point of view of the function of these 
mineral substances in the hitherto obscure mechanism of assimilation. 

It appears that the Gramineae have a lesser faculty than other spe- 
cies (leguminosae) of abstracting the necessary mineral substances from 
the soil. A. F. 

The growth M various part of plants under the actioii of different 

stlmulaiits. 

Jacobi, H. (Biolog. Versuchsanstalt der Akad. der Wissenschaft in Wien), 
Beeiiiflussung des Wachstiims morphologisch ungleichwertiger Pflanzenteile 
dutch venscliiedene Reize. Oesterr. Botanische Zeii., Vol TNXV, No, 1-3, 
p. 29-42, 4 fig., bibi Vienna and Teipizg, 1926. . 

It is known that the winter rest of woody plants may be shortened by 
the action of known stimulants. Also certain parts of the plant which do 
not remain attached to it, but which contain resen^e materials, may be 
brought to a certain stage of development by the action of such stimul- 
ants ; this happens, for^ example with pollen and seeds. 

The waiter's researches have in fact shown that some salts in deterniin- 
ed concentrations (solutions of chlorides of potassium, calcium, sodium and 
magiiesium) are able to cause resting parts of the plant to develop. Con- 
centrations of a slightly weaker strength than N/iooo are active for the 
development of the pollen of Impatiens StiUani in the absence of sugar ; 
greater dilution (for example, 1/10,000) has no effect. 

Chloride of magnesium does not cause any activity, that of manga- 
nese retards development. Pollen tubes growing in solutions of chloride 
or nitrate of potassium also show a strong, protoplasmic current. 
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¥/itli the same solutions it is possible to cause the development of 
buds and leaves of Siringa imlgafis and to accelerate the gerniination of 
seeds of Plmseohis indgaris. With Siringa vulgaris and Impatiens Sultani 
the most noticeable action is caused b^^ potassium salts. 

Buds of Siringa vulgaris, which during the restmg phase, in darkness, 
do not gerniiiiate, may be caused to develop b^^^ being punctured or injected 
mdtli distilled water or solutions of potassium salts. A. F. 


The Influence of Aluminiuin, Manganese and Iron Salts on the Growth 

of Sugar Cane, and their Relation to the Infertility of Acid Soils, 

McGeorge, W. T. Experiment Staiion of the Hawaiian Stigar Planter’s 
Association, Bulletin, No. 49, pp. 95. Tables iS.'figs. 33, bibliography. Honolulu, 
1925. 

The author gives details of an investigation as to the cause of the low 
fertility of acid Hawaiian soils, the tonic action of ■ certain acid salts, par- 
ticularly those of aluminium, being especially studied. 

The conclusions reached were as follow’s : — 

(1) Salts of aluminium in concentrations which are present in many 
acid Hawaiian soils , have a retarding action or even a severe toxic action 
on the growth of sugar cane. 

(2) 'Manganese , salts have no effect on the root growth of sugar 
cane in ^ water cultures. . 

(3) Acidity per se or h3’drogen ion concentration of the intensity 
present in most of the soils examined has no influence on the growth of 
cane. It is the aluminium salts present in such soils that retard growth. 

{4) Aluminium toxicity is a direct toxic action, and not a phosphate 
deficiency, although increasing the phosphate or potash reserve increases 
the plant’s resistance. 

(5) Cane plants grown on acid soils containing soluble iron and alii- 
minium have abnormal accumulations of those elements in the nuclei 
siiriounding the x^dem cells at the nodal joint of the stalk. 

(6) Acid soils containing aluminium respond markedh' to soluble 
phosphates, also to heatw ap|)lication3 of potash. 

(7) Time gave little or no immediate response. 

The investigations show^ that aluminium is a factor directty associated 
with the retarded growth of sugar cane on acid lands ; also, that both 
potash and phosphate ,mav exert an influence other than as a direct plant 
food. " W. S. G. 

Influence of Fertilisers In Frotecting Com against Freezing* 

yiAGisrAl),, D. C. and Trudge, JnL of 'American Society of Agronomy, 
'Vol. 17, 'No.. 9, pp. 517-526, Bibliograph3". Geneva* N. Y., 1925. 

■ It is well known that the greater the concentration of dissolved mate- 
rials in a liquid, the lower is the temperature at which the liquid freezes. 
Hence, if the' application of fertilizers increases the concentration of dis- 
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solved materials in the plant sap, then such application should lower the 
temperature at which the plant freezes. 

The authors' investigations showed that application of fertilizers in 
proxiiiiit3r to the plant increases the osmotic pressure of the sap of ^^oung 
maize plants, and lowers the freezing temperature of the plant from one to 
two degrees Centigrade, which is often su^cient to prevent maize being 
frozen by late spring frosts. Owing to this action there is an additional 
reason for the use of fertilizers in northern latitudes, for certain crops w^ich 
are growm on soils subject to late spring frosts. The greatest l^enefit in 
this ivay, from the use of fertilizers, will occur on peat soils, poor sands and 
other soils of low soluble salt content. W. 3 . G. 

Manual of Agrarian Chemistry, 

PPX/ronuisiGKO, IT. One Vol. in 24 (nmi, 100 X 15*:-) of 524 p., i6 fig., 20 dia- 
gTams, U. HoepH ed. 1925. 

The contents of this manual are fundamentally limited to pedology and 
the doctrine of the fertilisation of the soil. Real and proper plant chem- 
istry’ is tlierefore not dealt with in it. Considering, how'ever, that pedology 
and still more the doctrine of soil fertilization are closeh-^ related to plant 
physiology", the first five chapters ate on pliy'siological plant chemistry. 
He then proceeds to iirrestigate the soil from a lithological, physical and 
chemical point of view, alluding now and agahi to . inicrobiolcgy and 
enlarging specially on the relationslfip betw’een the qualities of the soil and 
the vegetation. The second part is dey-oted to the fertilisation of the soil 
and he ' considers iinproy^ement deydces and correct iy’es, nitrogenous, 
phosphatic, potassic and mixed fertilisers, their production and use. 

In separate chapters Italian soils are described and statistical data on 
Italian production and consumption of fertilisers are referred to. 

A. F. 

Soil Improvement methods. 

The rate of solutioii and action of calcareous ferlHizers. 

yiANSHAi^D, B. Orientierende Untersuchungen ziir Frage der Bosiuig-bezwo 
Wirhiinggeschwiiidigkeit y-erschiedeuer' Biingekalkforiueii. Zeii. filv 
erndhrungmid Dilngmig, VoL VII, No. i, p. 31-53, 3 fig., 2 tab., Leipzig, 1926. 

The experiments w'ere made with : — 

x) Calcareous lyes, containing 8.51 % of chlorine and 25.99 % of 
Binie, of which 13,68 % in the state of CaO ; 2) marl ; 3) cretaceous 
limestones. 

It appears on the v/hole that none of the products used, ey^en in strong 
doses of 100 q. per ha., hay^^e given noteworthy effects. Although the lime 
was dug in to, a depth of 6-S cm., the reaction of the zone at 10-20 cm. 
maiiied acid, and even strongly acid. Even the ^ calcareous lyes did not 
show any superiority^ from this point of view over the marls and liniestones, 
moreoy-er the presence of chlorides in them acted: in an unfavourable 
manner. 
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The cretaceous Imiestone, notwithstanding its coarser degree of pulve- 
rization^ has a more rapid neutralizing effect than marl. It also seems that 
the structure of the various calcareous products is of considerable impor- 
tance. A. F. 

The transformatioii of quick-lime in the soil. 

Scheffer, F. (institute of iVgricultural Chemistry of Gottingen). TJeber 
die Art der Uinwandiiing des Aetzkalkos im Boden und ihre Ursachen. Jour- 
nal fur LandwiHschaft, VoL 27, No. 4, p. 201-235. Berlin 1924. 

In soils poor in carbonate of lime and also in those with a neutral 
reaction,, the transfomiation of CaO into CaC03 does not appreciably 
take place, inasmuch as a large part of the CaO becomes otherwise 
combined. Such a change on the other hand iioticeabh^ takes place in 
soils rich in CaC03. In the others the quantitative course of the trans- 
formation becomes retarded b}" substances which act as absorbents. As 
such may be mentioned gelatinous silicic acid and the mixture of 
gelatinous SiO, 4- Aij03. Gelatinous SiO:. has also the power of decomp- 
osing CaC03. A. F. 


Organic Manures. 

Farm-yard manure fermentation. 

■\VeigerT, J. (Laudesanstalt f. PSaiizenbau und Pilciizendiutz : Miincheii;. 
Mitteiliing iilier den derzeitigen Stand und die bisherigen Frfahmngeii bei der 
Gaidtingerbereitong. Zeit. f. Pflans€ 4 ievndJkrurig und Dimgu 4 ig, Wirisckaftlioh- 
Frahiischer Teil, VoL V, No. 4, p. 144-161. Leipzig, 1926. 

LEmMER.\iAXN O. (Landw. Hoclischule u. Landw. Versuclistation f. Braude- 
burg 11. Berlin). Bas Verfahreii der sogenannten Heissvergarung des StaMiin- 
gers. Ihidefu, p. 162-168 . 

This patented process by urhich is obtained the so called “ Edelmist ” 
(noble dung) is carried out as follows : — The manure is placed in small 
square based heaps 60 to 90 cm. high and never pressed down. The inter- 
nal humidity ordinarily reaches 75 %. The heaps are covered with old 
tarred roofing felt and the mass is allowed to ferment. When the temper- 
ature has reached 60^-75®, which is generally found to be the case in a cou- 
ple of days, the heap is stronglj^ pressed down on the ground and another 
heap is placed on top of it, when it is then left for at least 4 months. The 
aim of compression is to arrest bacterial life, though obviously this Is not 
achieved, since this goes on evenly and, as happens in the ordinary heaps 
of manure, only dimmishes gradually. 

Among the advantages attributed to the method is the killing of the 
denitrifjdng germs. This is not confirmed by Temermakn's researches, 
not wo’Uld it be of importance in any case,' since such germs are found In 
aE cultivable 'Sofls. 

, It is asserted, that this noble dung '' contains nitrogenous combina- 
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tions more easily utilizable by tlie plant. From the comparative researches 
carried out it appears that its action is about 30 % of that of sulphate of 
ammouium, wMch corresponds with the action of common stable manure. 

It wotdd be useful to know the quantity' of organic matter and nitro- 
gen lost with this process in comparison with the common method ; it ap- 
pears that the losses are greater using the special method. As regards 
chemical analyses, it should be observed that there are such differences 
in the various analyses of this product as to prevent any^ conclusion being 
drawn from them. 

Practical tests of manuring have been slightly in its favour ; it should 
however be taken into consideration that the common manure used for 
comparison was not of very good quality' and consequently it is necessary^ 
to repeat the experiments on a large scale. 

The subject matter of its advertisements is also based on the possibility 
of its giving the soil a carbonic manuring, the very possibility' of which 
is of too controversial a nature to allow' it to be of any value. 

In conclusion, this method is worth serious consideration, but needs 
further research before a definite opinion on its merits can be reached. 

A. F. 

The value of stable manure in Brazil. 

Ferreira be Carvalho, J. Adubo"'de curral. O Agricuitor, Year IV', No. 6 , 
p. 10. I^avras Nfinas (Brazil), 1925. 

Hitherto no “ fazendeiro ” has considered stable manure as important, 
and consequently' it was not used as fertiliser, while the cultivated land 
became impoverished and the crops decreased. As the Brazilian farms (‘ 'fa- 
zendas *') are almost always mixed, that is to say also rear animals, it is 
very' easy?- to restore to the soil 80 % of the substances derived from it, 
w^Hch then return to the cultivated plants. 

Stable manure compared with other fertilisers proves better in most 
cases. 

A cow of 300 kg. produces on the average 8540 kgs. of solid excrement 
which contain : — 42 kgs. of nitrogen, 21 of phosphoric acid and 42 of potash, 
elements which have mclusively a value of 269 paper milxeis (equal to 
358 sh. at par values) . Considering the high prices of chemical fertiliseis 
in Brazil this is no negligible value. A farm which has fifty cows wEl 
so produce a large and valuable amount of manure, which owing to faulty^ 
or non-existent storage has hitherto been lost. 

An easy^ method of keeping stable manure consists in making a trench of 
size suitable to the amount of dung produced and with a cement bottom to 
prevent loss of the liquid portion by?- infiltration into the soil. 

The first layer put into the trench is dung, on top of it a thin layer 
of peat ; on top of the peat is placed another layer of dung and then a layer 
of stra-w, and the trench is suitably covered to prevent entry of rain 
water. Once the trench is filled with stable manure, this is left to season, 
after which it is taken^ out and mixed up. For each " alqueiie '' (one “ ai- 
queire =11.96 acres) 40 to 50 tons of stable manure are required every 
5 or 6 yrears. , M, E. 
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Tfie iitilizatioii of Al^ae and marine plants* 

Dkschikns, M. Les utilisations des algues et des plantes mariiies, Chimie 
& Industrie, Yol. 15, No. 55, pp. 675-69S. Paris, 1926. 

In Europe especiaUy in France, England, Ireland and Norway the 
variety of seaweeds wliich are met with is almost alwa5rs the same ; the 
comnionest species are Eaminaria saccharina, Clcms^omi and flexicmtUs, 
the Fucaceae and Choudrtis Crispus or Caragheen Eichen. In the United 
States, the coasts of the Pacific Ocean (California) are particular^ 
rich in huge Eaminarias which often attain a size of hundreds of metres. 
Ill Japan grow algae specially suitable for food. Among marine plants 
other than algae should be mentioned the Zostera. From the earliest timeS' 
the coastal populations have gathered the algae and marine plants of the 
coast for manuring their land. These rotighty dried, broken in pieces and' 
heaped together, begin to ferment and are then capable of being used 
as fertilisers. Zostera may be used as litter for animals. 

The Eaminarias; are most in request for the manufacture of iodine. 
Industrially it is estimated that, to obtain 10 kg. of iodine by incineration, 
it is iiecessaiy to treat one ton of seaweed ash. This ' ton of ash corres- 
ponds to 5 tons of sundried seaweed and to 25 tons of fresh seaweed. In 
1911 the world's production of iodine was 750 t. of which 175 went to Eu- 
rope, 75 to Japan, and 500 to Chile for the nitrate industry. Among the 
numerous industrial and agricultural uses of ' Eatniiiaria the most impor- 
tant is as a source of iodine and of potassic fertilisers ; in addition we 
have the Algin industt}* and alginates and derived xjroducts, the pharma- 
ceutic uses and their use in the textile industry (printing and vStiftening), 
the use of caragheen lichen, the agricultural use of various seaweeds as 
fertilisers and lastly the utilization of Zostera (“ varec as substitute for 
straw in the furniture iadustiy. 

During the last few jeais a great volume of scieiitidc and iiidtistrial 
research regarding the diffierent products of seaw^^eeds has been developed, 
and especially the extraction of iodine has been wddeiy studied. The more 
common method of burning the seaweed to extract potash and iodine w^as 
rather rudinieiitaiy, being based on primitive methods which caused a 
considerable loss of useful products. Various attempts to avoid this vcaste 
have ' been made by many investigators who imdertook the treatment 
scientidcalhv by means of carbonization in closed vessels, obtaining as by- 
products combustible gas, tar and coke. 

In the process of incineration and carbonization the organic matter 
is compietel}' lost, which constitutes a grave defect from an industrial point 
of view. Ail attempt has therefore been made to extract the iodine and 
to ut'ilize afterwards the organic matter either as food or in the state 
of aigin, 

The industrial processes aim in the first place at effecting a 
methodical lixivlation of ' the seaweeds with pure winter or water 
slightly acidulated -to free these seavreeds from the large , quantities of 
' salts. The demineralized organic product is, afterwards, either dried' and 
cut in pieces for use as food for, animals, or placed to steep inu solution of 
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carbonate of soda for the extraction of algin, a mucilaginotis substance 
used for the manufacture of alginates and derivatives. " 

Mznj other experiments have been made. In the United States fer- 
mentations tests were made to obtain acetic products. 

However, in order that the various processes should become industrial 
and assure an economic profit they must be the object of further scientific 
research and study esioecially from a chemical point of view. 

Green Manuriii^ for Sugar Gaiie. 

Bodds, H. H. (Director, Kxjjerinient Stc.tion, Natal). Plariter and Sugar 
Manufacture^'/, VoL LXXV, No. j.j, pp. 269-272. New Orleans, 1925. 

ilttentioii was drawn by the author to the exhaustion of the soil or- 
ganic matter after continuous growung of sugar-cane, particularly where 
the practice of burning the trash has been followed. 

The jrield of cane in Louisiana has steadily fallen from 18 tons per acre 
to 7 tons, the chief cause being the decrease of soil fertilitAC To meet the 
deficiency a crop of cowpeas {Vigfia sp.) was ploughed in before planting 
cane ; the cane was growm for two 3^ears in succession. 

If the nitrogen balance be studied it wiH be found that about 136 lb* 
of nitrogen per acre are required for the tw’O crops of sugar cane, and the 
cowpea crop cannot suppty more than 78 lb., hence there is still a loss of 
58 lb,, to miiich must be added 34 lbs. for the nitrogen in the following 
crop of maize. 

In Louisiana, the cane is planted in October, and it W'as found that 
the nitrogen deficienc^^ could be met, without altering the rotation, hy sow- 
ing Meliloins indica on the cane during the same month. The green crop 
wms ploughed in before cultivation of the cane in the spring, and added 
about 100 lb. of nitrogen per acre to the soil, equivalent to 700 lb. of so- 
dium nitrate. 

The average 5deld of cane increased from 10 to 14 tons per acre, or ah 
increase in value of £ 5 for an outla^^ of 14s. Further, soil exhaustion 
was checked. The author gives brief notes on |)lants which be grown 
for green manuring, such as : Velvet beans {Siimlobium), Mauritius bean 
{Saterrwmm), CoTvpea {Vigna sp.), mung bean {Fhaseolus aurcMs), Sunn 
hemp {Crotolaria pmcea), 3rellow sweet clover {MeliloPus indica), lupins, 
buckwheat {Fagopymm sp.). W. S. G. 

Green Manuring In India. , . 

Joachim, A. W. H. Tropical Agriculturist, Vol LXV, No. 6, pp. 325-331,/ 
Bibliography. Peradeniya, Ceylon, 1925. 

The author reviews the scientific investigations on green manuring 
which have been carried out in India, and studies the factors contributing 
to the beneficial results accruing, to the soil and subsequent crops. 

The trvo chief factors are the nitrogen and the phjrsical factors. The 
former includes : ^ — Fixation by' azotobacter or similar organisms stimu- 
lated the carb6h3''drates of the green manure ; denitrification induced 
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by fenneiitatioii of tbe green manure ; possible development of a bacterial 
toxin. 

The physical factor includes : Improvement of moisture-holding power 
of the soil ; improved retention of plant nutrients ; possibly improved aer- 
ation ; change in soil aeration with possibly increased solubility of phos- 
phates. 

Experiments carried out on wheat in the Punjab from 1918 to 1922 
showed that : — 

(1) The response to green manures was much greater in sandy soils 
than in stiff soils, 

(2) Increase in yield in sandy soils was greater in the green manured 
plots than in plots receiving artificial manure equivalent to the green 
manure, 

(3) The main factor responsible for the increase in yield was the 
improvement in texture of the soils, due to the green manure. 

(4) When the above-ground portion of a leguminous crop was 
removed, the afield was very much diminished. 

(5) Hon-legiiminous crops were as effective as leguminous crop 

dressings. W. S. G. 

UtiliJKatton of dead bodies as fertiliser oh Brazilian farms. 

Utilisa^ao dos cada vexes de animaes come adubo nas fazendas. Revista da 
Sociedade Ri(-ral Bmsileim.^Ye^x, V, No. 63, p.' 343-344 .‘Sao Paulo, 1925. 

Instead of burying skinned carcases w^hich fertilise onE" one spot it 
is advantageous to cut them into pieces and put them in a trench covering 
them with quick-lime and acid black soil of the fields in alternate layers. 
.After 60 days more lime and earth are added, and so after a certain time 
a homogenous mixture is obtained which serves as fertiliser in variable 
amounts from 150 to 300 kgs. per hectare. 

Another process consists in dissolving the whole carcase In a cold state 
in sulphuric acid at 60® Beaume, an operation \\'liich requires 48 hours for 
soft parts and 8 to 10 days for hard parts. 

The bones reduced to powder may be used as phosphatic fertiliser in 
quantities of Soo to 1200 kgs. per hectare, the effect of which lasts for 3 to 
6 years. E. M. 

Nitrogenous Fertilisers. 

Nitrification in some organic fertilisers. 

Auadjem, E. Note sur la Nitrification de I’Azote dans queiques Engrais 
Organiques. Bull, de r Union des Agricmltetirs d'Egypte, Year 23, No. 161;, 
p. 128-133. Cairo, 1925. 

Practically all the assimilable nitrogen in dried Mood, guano and pul- 
verized horn' nitrifies as rapidly as that in sulphate of ammonium * on the 
other hand the nitrogen in hoof parings nitrifies less rapidly than itrioes' 
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in tlie above, these but more rapidly than in "'poudrette cocoanut cake, 
and bone meal in which nitrification is rather slow. 

These results indicate that these latter fertilisers should not be used 
except for crops which require nitrogen during a long period of growth ; 
applied to cereals they would only have appreciable effect if given in 
great abundance. A. F. 

The nitrogen problem. 

HesfEL, M. Le probleme de Fazote. Annales de Gemhloux, Vol. 31, No. xi-12 
p. 249-257 and 273-2S6. Brussels, 1925, 

The writer investigates the nitrogen problem w^hich is specially 
interesting to Belgium and recognizes that it occurs for all agricultural 
crops, but that rational cultivation tends to decrease the need for 
nitrogenous fertilisers. 

Among the various processes of fixing atmospheric nitrogen, the wri- 
ter recognizes that the Claude and the Haber processes and those derived 
from them are the most suitable ; the country possessing such factories could 
bl free from the burden of imports, by furnishing the xaw^ materials for ex- 
plosives and agriculture. The combination of the synthesis of nitrogenous 
products with coke furnaces would improve the conditions of the latter, 
also enabling coke to be supplied at more reasonable prices. The Govem- 
ment therefore might w^ell interest itself in the matter, and a campaign 
ought to be launched against the spreading of biased reports purporting to 
show some superiority or other of Chile nitrate over artificial nitrogenous 
fertilisers. A. F. 

Nitrogen Losses in Cow Urine. 

Dorsey, H. ]nl. of American Society of Agronomy, VoL XVII, No. 8 , 
pp. 4S9-492, tables 6, Genova, N. Y., 1925. 

In 1919 Bear and Roystox reported that 92 % of the nitrogen in 
urine was lost in eight w^eeks if the urine wms kept in flasks in a warm build- 
ing, but that there was almost no loss of nitrogen in the same period wdien 
the u iiie was cov^ered with a layer of kerosene. 

The author's experiments w'ere made to ascertain the nitrogen losses 
of urine stored in larger volume and in a 'cooler place, approximating to 
usual storage conditions. 

The experiment was started on March 29 and continued until October 
13, analyses being made at regular intervals. 

Very little loss took place before Jul^’' i, and in 'no case reached 50 % 

October. By the third month three-fourths of the nitrogen was con- 
verted into ammonia, and by October all nitrogen except 5 to 8 % was in 
the form of ammonia. ^ 

The kerosene layer reduced the loss of nitrogen fully 40 % during the 
whole period, and was far more effective for the first six months* The addi- 
tion of a small amount of acid phosphate seemed to increase the loss of 
nitrogen. W. S. G. 
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Tile aclion of urea on soil reaction » 

Brioux, Ce. (Stat. agronomique de la vSeiiie-iiiferieiire). Action de I’urea 
comnie engrais azote siir la reaction clu sol. Ann. d& la Science agronomdque, 
Year 42, No. 2, p. 1 13-124, i ta.b. Paris, 192^. 

Urea at first acts on tbe soil as an alkali in consequence of its rapid 
transformation into carbonate of ammonia ; however, as it gradnally ni- 
trifies, the action of the urea becomes decidedly acidiftdng, approximating 
to that of sulphate of ammonium. 

These remarks explain the facts observed by the writer : oats and vrliite 
mustard manured with urea had a slower initial growth than in pots 
m-anured with nitrate and also without addition of nitrogen. 

It is possible that in the sandy soil used by the writer, in which neutral- 
ization w^as effected with ground lime, the transformation of the urea into 
carbonate of ammonium may have given the sod too strong an alkaline 
reaction, capable of retarding the growth of the plants. This reaction 
decreased with nitrification vrhereupon the plants mentioned grew vigor- 
ously, 

These 'Obser\mtioiis would point to the value in practice of introdut- 
ing urea and fertilisers with an urea basis sufficiently early. 

A. F. 

The toxic effect of nitrogenous fertilisers on wheat. 

MatoE, Xf. £^nd BunAC, J. (Fcoie nat. d'Agricul. de AioiitpeMei*) , Sur k 
pdciode de toxicite de clivers engrais azotes a Tegcird clu Me an dehout de sa ve- 
gtebion, Ann. de la Science agfcnomiqne irmig. et etrangere. Year No. 2, 
p. 81--107, 13 tab. Paris 1925. 

The toxic effect of various mineral salts on seeds germ mated in vrater 
was alread}^ known and a scale of the limits of toxicity of the various salts 
had also been established. The v/riteis have investigated the question, 
not in aqueous cultures, but in three different types of soils (inert soil, nor- 
mal 'arable soil and huniiferous soil), observung only the effect on wheat at 
the start of its growth. They have also compared results of the applica- 
tion of the fertiliser before and 15 days after sowing. 

On the uboie, fertilisers may be dmded into two principal groups : — 
those which are immediately favourable to the plant and those which on 
the other hand are only so after certain chemical reactions. Each of these, 
groups corresponds wuth a particular case of agricultural practice and it 
is ' therefore impossible to say a priori whether one is better than the other 
but it is necessary to kno'w the manner in which each behaves under 
various actual conditions.' 

Of ah the fertilisers, the least toxic are carbonate and bicarbonate of 
'ainiBonia '; their effect is best with a smaU dose (30 kg.) but in any case 
ephemeral ; after the ready nitrification so obtained, only carbon dioxide 
' .remains in the soil, of which soils normally contain enough. Also it should 
be remembered that b, he bicarbonate cannot develop' its action except in a 
sofl sufficiently provided with lime. 



INT, COMMISSION FOR STUDY OF CHEM, FERTILISERS 


885 


Urea is particularly suitable for calcareous soils wbicb nitrify well ; 
it is entirely soluble in -water and not toxic, even in strong doses. Powdered 
bom has rivalled urea in fertilising power, but probabh’ because very finely 
powmered. 

Chloride of amiiiomuin, in order to give a maximiiiii 5deld, required the 
eiiiriination of the chloride of calcium w-hich forms its residue ; to this fact 
should be attributed its slight inferiority^ to sulphate of ammonium. 

Galalite should be considered as a slow acting fertiliser, rather useful 
for southern soils ; should be spread a fortnight before sovring. 

Taking the height of the stalk of wheat grov/n as control at 100, w^e 
get the following graduations : — 

After 5 After 13 clays 


Carbonate of ammonium , 

Urea 

Bicarbonate of amnioniiini 

Blorn 

2^ittate of sodium .... 
Sulphate of atninoniuni , 
Chloride of ammonium , . 
Nitrate of ammonium . . 
Galalite 



Evidently these results cannot be directty applied in practice. They 
show however that for the reciprocal adaptation of the plant, the soil and 
the feitiliser, without doubt an important factor to be considered is the 
period of toxicity of some fertilisers for the young plant during its initial 
growth. Such a factor is defined by the nature and concentration of the 
fertiliser, by the nature of the soil, by the intenml betTreen the sowing and 
manuring and, probably, also hy the plant species. , A. F. 


Nitrate Studies on a Manured and Unmanured Soil under Continuous 

Wheat « 

Murphy, H. F., Jnl. of Amer. Soc. of Agronomy, Yol. XVII, No. ii, 
pp. 734-741. Geneva, N. ¥,,'1925. 

The author describes experiments carried out on an acre of virgin 
land, ploughed and planted with w^heat in 1S93, since w-hen it has 'grown 
wheat continuously. In iSgS one- half of the land received an application 
of farmymrd manure, w^hich has been repeated, the amount averaging 4 
tons per acre over '26 years. The other one-hall acre has not received 
any iiianure. 

The ' investigations showr that : — . ^ 

Nitrates were produced in much larger quantities in the manured soh. 
Under greenhouse co'iiditions the manured soh produced 1.68 dimes more 
nitrates' than the unmaiiured soil for a period of Wo months. Under open 
field conditions 2.24 times as much nitrates were produced. 

Spring growth started later oii' the ' unmanured plot. , 

The maiitired soil was superior under all conditions studied, namely, 
nitrates present, nitrification and moisture retention. W. S. G. 
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The Rate of Absorption of Nitrate of Soda by Oats and Cotton when 

appMed at Different Stages of Growth, 

AppbeTon, W. H. and Heems, H. B. Jnl. of Amer. Sqc. of Agmnomy ^ 
Vol. XVII, No. 10, pp. 596-605. Geneva, N, Y., 1925. 

Experiments were made to study the rate of absorption of nitrate ni- 
trogen by oats and cotton, when applied as nitrate of soda; at different sta- 
ges of plant growth. 

The results may be summarized as follows : 

(1) When sodium nitrate at the rate of 400 lb. per acre was applied 
to oats 14 days after planting, absorption of the nitrate was very slow for 
three weeks. After the third wreck absorption increased and all nitrate 
was absorbed by the end of the seventh week. 

(2) When the nitrate of soda was applied to oats at later stages of 
growth, the rate of absorption was more rapid. Nitrate applied 42, 70 
and 92 days after planting was completly absorbed in 20, 14 and 10 days 
respectively. 

(3) With both oats and cotton there w^as a close correlation between 
the rate of growth and the rate of nitrate absorption. 

(4) Sodium nitrate at the rate of 600 lb. per acre was applied to cot- 
ton 14, 40 and 61 days after planting. Absorption of the nitrate was com- 
plete in 36, 14 and ii days respectively. 

(5) The results of both experimeuts indicate that the loss of soluble 

nitrogenous fertiliser by leaching' may be reduced by delaying the appli- 
cation until the crop will absorb it rapidly. W. S. G. 

Chemical and Biological researches on Gyanamide. 

Jacob K, B., Aeuson F. B. and Brahabi J. M. (Fixed Nitrogen Research 
Laborat. U. S. Depart, of Agriculture). Chemical and Biological Studies with 
Cyananiide and some of its Transformation Products. Journ, of Agricuiiural 
Research, VoL XXVIII, No. I, p. 37-69, 12 fig., 15 tabL, bibl. Washington D. C., 
1924. 

Cyananiide becomes rapidly converted into its decomposition products 
(chiefly urea and ammonia), so much so that it no longer exists 5-10 days 
after application. Urea also lapidh” undergoes disintegration into ammo- 
nia and is not accumulated. Other decomposition products (probably dl- 
cyanodiamide and guan^durea), capable of precipitation wdth nitrate of 
silver, exist for a certain time after the application of the ct^anamide. 

Nitrification of cyanamide takes place more slowly than that of urea or 
sulphate of ammonia, especialN when the application is abundant. After 
the first slow period of 2-3 weeks, nitrification proceeds at a normal 
pace. Only it must be remembered that some of the decomposition pro- 
ducts 'of cyanamide are toxic for nitrifying bacteria and may indirectly 
cause an accumulation of ammonia. 

Cyanamide hydrated or oiled nitrifies as w^ell as untreated cyanamide ; 
the slight difference found for oiled cyanamide is due to the presence of dh 
cyanodiamide in the hydrated' cyanamide. 



88 / 


mr . coraissioN for study of chem. fkrtieisbrs 

On the other hand the addition of carbonate of calcium retards nitri- 
fication. The latter is greatest when the moisture content is about lo %, 
i. e. 34 saturation amount, w^hile it almost ceases at 40 %, Steriliza- 
tion of the soil with phenol arrests all nitrification. 

Dicyanodiamide added to the soil disappears slowdy and only one half 
of it is decomposed within tiYo months ; the nitrogen which is accumulated 
in the form of ammonia' becomes nitrified rather slowly. In any case the 
application of dicyanodiamide causes considerable delay in the formation 
of nitrates from organic substances and also hinders that from sulphate of 
ammonium, 'while it has no efiect on the ammonification of urea. 

Sulphate of guan^durea is decomposed rather slo wh- in ammonia, which 
is not accumulated but becomes nitrified ; in the presence of urea, it does 
not affect ammonification. 

Salts of guanidine depress nitrification for some w^eeks., after which the 
formation of nitrates is rapid and abundant. Nitrate of bigiianidine acts as 
an inert substance. A. F. 

Is the growth of bacteria of legrmiiiious plants possible on other plants ? 

Kordes, H. (Inst. f. Agrikulturchemie u. Bakt. der bandwirtschaft, Hoch- 
schule, Berlin). Elritische Besprechung der Frage Impfung der Nichtiegumi- 
nosen”. Zeit, /. Pflanzenerndhrung und Dungmtg, vol. IV, No. 9, p. 382-394,, 
Leipzig, 1925- 

The question is whether only the leguminosae can absorb free- 
atmospheric nitrogen. Such a supposition is not borne out facts ; 
the alder tree has morphologically and physiologically quite similar no- 
dules, and by them can fix nitrogen, though the micro-organisms wMch 
form them are not however bacteria but actinomycetes. Other plants 
such as Melampyrum pr at ense, Rhinanthus major, certain Labiates, 
gnus and one of the Taxaceae, Podocarpus, possess similar nodules also 
having the property of atmospheric nitrogen fixation. 

But this property, though not exclusNely belonging to leguminous 
plants, is limited to a few plants only and is definitely not shared those 
which are most important for hnman food, such as cereals. 

Another problem which presents itself is that of the adaptability' of 
Bacterium tadicicola to other' plants. It is seen that in cultures it can, 
adapt itself well to decoctions of Sinapis and also to those of Medicago, 
but attempts to transplant it then on to the roots of the mustard plant were 
unsuccessful. The two symbiotic partners, leguminous plants and m- 
didcola, are therefore adapted to each other ; infection of roots of other 
plants by this bacillus does not occur in nature and, even in experimental 
conditions, is quite exceptional. 

It might be thought that other micro-organisms possess the property 
of fixing atmospheric nitrogen. In fact, Hietner found on the roots of 
leguminous plants other micro-organisms similar to B, tadicicola and was 
able to show in other non-leguminous -plants the existence of organisms 
which have a determined influence on nutrition. From MsTheor>’^ 'on the 
rhizosphere an-d from some results obtained with cereals and beet he did. 
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not, liowever, feel quite justified In generalizing and still less in considering 
that this made nitrogenous manuring unnecessary. Quite definitely results 
cannot be obtained with these bacilli such as we get with the nodules of 
legiiininoiis plants. By their use however among others has 

obtained with rye a crop comparing very favourably with the control 
plot. Cakon with bacilli isolated from the roots of barley lias observed 
the fixation of atmospheric nitrogen. 

Too much should not however be expected from these observations^ 
which remain unconfirmed despite the wide publicity given them and 
the products launched on the market purporting to be bacterial cultures 
wiiich fix atmospheric nitrogen on the roots of cereals. The efi'orts of soil 
bacteriology should be directed tow~ards improving conditions of life for 
the micro-organisms of the soil, in order that the latter, in turn, may 
influence the cultivated plants beneficially. This may be obtained by 
the introduction into the soil of sources of carbon easih^ assimilable and 
bv the various cultural operations wdiich improve its phvsical condition. 

A. F. 

Phosphatic Fertilisers 
On the use of phosphorites. 

■ DTppouiTO, G. (R. Staz. Agraria di Modena). Le Sia-dani Sperimmiali 
A^fmie lialiane^ voL 58, Ko. 7-9, pp. 243-248. Modena, 1926. 


The writer here gives new experimental tests of manuring with phos- 
phorites, from which it appears that in eveiy case phosphorite has shown 
itself as active as superphosphate, having constantly given a slight increase 
of production even when not associated with sulphur ; certainly in the 
presence of sulphur the advantage is greater. 

Hitherto phosphorites have been considered of slight manuring efficiency 
owing to the insolubility of their trica'cic phosphate ; but, according to 
the new view, the soluble phosphate contained in the superphosphates 
through physico-clieiiiical reactions in the soil changes slowlr-" to insoluble 
and then, by consecutive actions, especialhc of the radical Juices, becomes 
soluble again. In phosphorites solubility is reached in the same way. 

For this reason the use of phosphorites is advisable, since their phos- 
phorus, independently of its more or less ready assimibility, represents al- 
ways a considerable reseiwe from which successive crops benefit; they are 
cheaper and inav mean a sawing of half the ordinarv expenditure. 

E. Ct. 


The solubility of natural phosphates. 

Caucaoxi, O. Coiitribiito alio studio della solubilizzazione del fosf ati iiatu- 
raii. Le Stasioni sperimentali agrayieUaJiane,Yol.hYlll,pamph, 1-6, p. 146-160. 
Modena, 1925. 

From the' author’s experiments It appears that pure tricalcic phosphate 
becomes completely dissolved by bisulphate 'of sodium, while phosphorites 
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become dissolved differently according to their degree of purity ; no loss 
occurs during the process of solution. 

The author has also investigated the action of other solvents, select- 
ing particularly those substances which are used as fertilisers. He has thus 
seen that bisulphate of potassium behaves in a perfecth" analagous manner 
to bisulpliate of sodium as does also bisulphate of ammoniiim, the last 
also having the advantage of preventing retrogradation and of favouring 
the decomposition of tricalcic phosphate in the soil. 

The above mentioned bisiilphates and nitric acid therefore constitute 
very good solvents of phosphorites and can partly or entirely take the place 
of stilpliuiic acid. 

They eliminate, or at least reduce, the drawbacks of the present 
method of solution and furnish fertilisers of greater value, inasmuch as they 
themselves, except the sodium salt, are fundainental plant elements. In 
this way potassium and ammonium are given in the form of phosphates 
rather than in the usual form, which mav possible be an advantage. 

A. F. 

On the so-called colloidal phosphorite ’h 

BoTTiXi, B. (R. Staz. Agraria di Modena), Le Stasia m Sperimentali I ta- 
li ane, Vol. 58, No. 7-9, p. 209-216. Modena, 1926. 

A phosphatic fertiliser in a very fine, almost impalpable, coffee colour- 
ed powder, obtained by a process at present unknown, has recently been 
placed on the market tmder the name of colloidal phosphorite It Is 
essentially composed of phosphates of aluminium and iron mixed with or- 
ganic substances. 

On the whole the author’s investigations only find the so called col- 
loidal phosphorite colloidal to a small extent (9.79 %). Treated with 
distilled water, with saturated solutions of CO^, or with solutions of organic 
or mineral salts it only fields these solvents usuallr" a trace of P.O5. 

It behaves abnoniially in the presence of a 40 % solution of nitrate 
of ammonia, which dissolves 1.87 % of Only acid solutions dissolve 

colioidar phosphorite in appreciable quantities and to a greater extent 
the more concentrated the}' are. The action of citroformic acid appears 
similar to that of 4.5 solution of citric acid. 

On the whole, therefore, “ colloidal phosphorite ” in equal doses, does 
not show' any higher fertilising value than ordinary powdered natural phos- 
phates. E. G, 

CoEoidai silica and the efUciency of phosphates. 

Ginn, P, E. and S^iith, J. G. (U. S. Depart, of Agriculture). Colloidal Silica 
and the Bfficlenc}^ of Phosphates- Jo^trnaI of Agricultural Research, vol. XXNI. 
No. 5,, p. 247-260, 4 pL, I tab., bibi. Washington D. C., 1925. 

In the practice of manuring it is known in a verj' vague manner that 
there are reactions betw'een the soil and phosphatic fertilisers which in- 
fluence the efhcienc}' of the latter. 

II — Arg. ing. 
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Thus phosphorites and bone meal can give the same effects as super- 
|)iiospliate5 in one soil and, on the other hand, be ineffective in anothet, 
even irlth the same crop. The variations in the yield produced by a given 
quantity of phosphorites in different soils are too considerable to be attri- 
butable to the sO'Called secondary eifects, such as the decrease of acidit^t, 
the provision of lime, etc. On the other hand the scanty efficieiic3r of phos- 
phorites in quartz sand cultures, and on the contrary" the good results 
which are obtained in certain soils, indicate rather that we must be dealing 
with conditions which favour the assimilability of phosphates. 

The writers have made experiments by growing millet in sand and 
have observed that the addition of colloidal silica considerabty increases 
the growVh of plants inatiiired with phosp)hcrites, while the increase is verr' 
slight lor crops niamiied with superphosphates. The increase Is approxim- 
ately piopoitioiiai to the quantity of added, but does not seem to 
have any relationship to the quantity" of silica. The addition of a mixed 
colloid, containing iron, aliimijia and silica in a pot manured with phosphor- 
ites tended to a decreased ^ield in comparison with that without phosph- 
ates. The beneficial action of the silica has been attributed to increased 
assimilabilit}?- of phosphates through the increase of the P2O5 in solution 

Probabh' the colloidal solution of silica increases the decomposition 
of the phos|>horites, absorbing the h3’droxide of calcium which is one of 
the final decomposition products : it is also possible that the colloid acts 
b}’ absorbing the OH ions. Analogousty the mixed colloid of iron, allu- 
mina and silica acts iinfavoitrabK" by diminishing the qtiantit3^ of PrO^ 
in solution, because of the soluble iron and aluminium produced b}^ the ex- 
change of bases. 

Certaial}’ the action of the silica colloid in the simple medium of the 
expeiirneiital conditions does not ccrresq^ond wdth that of the colloidal 
matter existing in the .soil. In anjc case the increased growth of plants can- 
not possibU' be attributed to increased assimilation of silica. A. F. 

Basic Sla^s and Rocfe Phosphates. 

VaxsXOXE, Br. B. Jnl. of See. of Ch&m. Bid., Vol 44, No. 14, pp. I55-I57, 
figs, 2. I.»oiidoii, 19-2J. 

In a former paper (x) the ratio of phosphate soluble in 2 % citric acid 
to total phosphate content was investigated. It was shown that for three 
basic slags, differing in 4}hospliate content, the ratio was constant and in- 
dependent of the weight taken in the test. 

As the method of successive extractions with citric acid was emplo3^ed, 
it was desired to investigate the ratio of citric-soluble phosphate to total 
phosphate in the residual phosphate, after a first extraction with 
citric acid. 

The same slags used' for the first experiments were utilised, and it w^as 
evident that the residual phosphate is much less soluble than the phosphate 
removed in The first extraction. These slags are therefore mixtures of 
phosphates nf different solubility in citric acid. 

The:effect of ignition on the solubility of rock phosphates was' also stu- 

( t ) R . 1925, No., 55?. 
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died, and it was found that the solubility was ver}^ iiiucli reduced by igni- 
tion. It was also found that calcaum pyrophosphate {Ca^P^Ov) has a much 
io'wer solubility than other calciiini phosphates, except iluor-apatite, which 
is practically insoluble. W. S. G. 

Effects of piiosphatic manuring on the quality of hay and fodders* 

Robkrtsox, G. S. ^fecto de los fosfatos brutos y de la escorias de defosfa- 
racion eii la calidad del lieno 3 -" de los pastes. Bole tin de la Comp. Admistradom del 
Gemnj. Yol, I, Xo. 7, pp. 245-250. i ng. Lima, 1925. 

The most important direct effect of the application of basic slag is the 
notoble iriiprouement in the quality and food \’aliie of the fodders. From 
the writer's experiments it appears that various basic phosphates (mmeral 
phosphates, liigliho and slighth* soluble slags, basic superphosphates) j}ro~ 
duce the same improvement and in equal measure. 

Ill soils poor ill lime, superphosphate has an unsatisfactory inhuence 
espieciallj,' on leguminous plants, inasmucli as it favours grasses. 

hlixing it with lime, vre get basic superphosphate, which is a 
stimulant for the leguminous plants. 

Lime alone in these soils, does not exercise an^^ action. A, F. 

The solubility of phosphates and the growth of Azotobacter* 

XisnAS, H, Schaerer, K. and Strobet, A. (Agrikultiirchenlnst. derHoch- 
schiile WYihenstephaii) . Fhosphatioslichkeit mid Azotobacterwachstum. 
Li 2 *:dzi^irisckaftliche Jakrbikher, voL LXIII, Xo. 3, pp. 3S7-410. Berlin, icnd. 

As regards pure salts, the best growth of azotobacter is obtained with 
magnesium salts ; next come those of calcium, potassium and sodium ; 
iron salts do not permit of its development. 

The mono- salts of. magnesium and of sodium give a better develop- 
ment than the corresponding di- salts ; on the other hand with calcium 
salts we get equal results with either ; monopotassic phosphate gives a 
slightly inferior development to that which is obtained with dipotassic 
phosphate. x\s regards artificial fertilisers, phosphate soluble in citrate 
and in citric acid gives a better development than tricalcic phos|)hate. 

On the w’hcle a clear relationship is observed between the solubilit}?- 
of the phosphates and ph:fsiological utilization by ilzotobacter. Further 
research to clear up these interesting questions is essential. ' A. F, 

Sources of error in the determinatioii of phosphoric acid by the Molyb- 
date-Magnesia ’’method. 

Me Caxdless, .G. M. and Burton, J. Q, (Me Candless Laboratory, Atlanta, 
Ga.). Industrial ajid Engineering Chemistry^ vob 16, No. 12, p. 1267-1270, 
December 1924. 

The 'Writers stall pointing out that the great differences in results 

obtained chemists in the determination of phosphoric acid, in products 
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of liigli P-Os content, by following the ofiiciai methods, whether gravime- 
tric or volumetric, are principally due to the various quantities of liydro- 
cliloric acid which the chemists use for the purpose of neutralizing the 
ammoniacal solution of the yellow precipitate, in accordance with the 
instructions given in text books, without having the help of a suitable 
indicator to show the exact point of neutralization. The temper at tire 
at which pyrophosphate is calcined has also a great influence in the 
graviin etric deter ininat ion . 

From the re>su.lts of practical experiments reported by the writers it 
appears that a solution may be accurately neutralized b^- the use of lit- 
mus paper and precise results obtained. If hydrochloric acid is added 
in siicli quail tit}^ as to exceed this point of neutralization, too high results 
are obtained. If, on tlie other hand, the solution is alkaline owdiig to 
the presence of free ammonia, we get too low results-. 

The writers in their note describe minutely in every detail the method 
successfully used hy them to obviate the drawbacks indicated and obtain 
very precise results. L. M. 


o t a s s i c fertilisers. 

The study of the equilibrium set up between water and potassium 

salts. 

CORNEC, F- and Hering, H. Fquiiibrios entre el agua, el nitrato de potasio 
y el sulfato de potasio. Caliche^ year VII, No. 7. Santiago, 1925. 

Knowledge of the state of equilibrium between water and sodiiuii salts 
(nitrate, chloride, sulphate) is fundamental for the scientific study of the 
Chile Nitrate industry ; the Niti'ate contains, in addition to sodium, other 
elements : — calcimii, magnesium, potassium, which should be taken 
into consideration, unless found in negligible quantities, because they 
are accumulated in the soil water and thus enter into the cycle of nitrate 
fonnation. It is thought that the difficulties which are soinetiines met 
with in extracting the potassium contained in Chile nitrate depend, at least 
partly, on the existence of a sulpho-nitrate of potassiuiii whlcli would cor- 
respond with certain conditions of soliibilit^v 

' From the writers' experiments, on the other hand, it appears that 
within fairly j large limits of temperature (from 3.3 to 100^^) sulphate and 
nitrate of potassium cannot combine to form a double salt in the presence 
of water. Potassium so diflers from sodium, ammonium and lithium 
which can form snlplionitrates. 

Practically, the separation of nitrate of potassium from sulphate of 
potassium is effected in the same way as that of nitrate of vSodiuni from 
chloride of sodium. 

The stud}^ of cases in which sodium and potassium are present at the 
same time is thus simplified by the fact that a double salt between nitrate 
and sulphate of potassium does not exist. 


A. 'F. 
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Potassic nianuritig of the vine. 

DussERRE, C. and Gobkt, Ch, Fumnre potassique de la vigne, son iri” 
fluence snt le rendement et la qualite du raisin. Anmtaive agricole de la Suisse^ 
p. 639-643. 1925- 

Tile addition of potassic salts to the ordinary manuring of the vine 
has had the effect of increasing the number of bunches of grapes which 
reached complete development and of slightly increasing their weight 
compared with the others. 

The weight of sugar elaborated per acre was greater for the vines which 
had received the potassic manuring, but being spread over a considerably 
larger number of grapes the actual sugar percentage of the grapes 
decreased, which meant a lower alcohol content in the wine. 

The total acidity and the proportion of tartaric acid were slightly 
higher in vines which had not received the potassic manuring. 

As regards the comparative action of the chloride or sulphate salt the 
mean yield was greater with the former ; there is no appreciable difference 
as regards the components of the must and wine. 

The taste, however, enabled the wines obtained by potassic manuring 
to be classed as better, without being able to differentiate between the 
two salts. A. F. 

Iodine fertilisers for sugar toeet. 

UngerER F- (Agrikiilturchemisches Iiistitut der Univ, Breslau). IJeber 
die wiikung einer Jodkali-Beigabe zu Zuckerriiben. Zeit. f. Pflmizenemdhmng 
%md Dfmgung, vol. IV, 9, pp. 369-374. Leij)zig, 1925, 

Stokeasa had recently related the good results obtained by him by 
means of tiie addition of small quantities of iodine in the form of iodide 
of potassium in the gro\\i:h of sugar beet, especially as regards the yield 
in roots., 

In the experiments of Ujstgere, on the other hand, which admittedly 
were not continued up to the full maturity of the plant, the addition 
of iodide of potassium during the 3 months of growth did not have 
the effects stated b}^ vStokeasa and there was actually rather a decrease 
in the yield of roots and in the sugar content. A. F. 

Substances a i d i n g development. 

Notes on Promoloid AsaM 

Botiini, 15. (R. Stazione di Cliimica agraria di Torino). Sul “ Promoloid 
Asaiii 'E Annali di Chimica applicatay voL 16, No. i, p. 29-39. Rome, 1926. 

'' Promoloid Asalii is aoolloidal silicate of magnesium which is said 
to have the property of favourably influencing the growth of plants, im- 
proving their qualit}' and increasing the yield. 

Nowadays the absolute necessity of magnesium for all x}lants ' is re- 
cognized. 
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Tlie principal fiinctioas attributed to it are those which it exercises 

(r) on the circulation of pliosplioric acid ; 

(2) on the cliloropliyll function : 

(3) on the formation and migration of starch and other carbo- 
hydrates ; 

{4) oil the formation of the protein substance of protoplasm ; 

(5) on the development of nitrifying bacteria. 

The writer's experiments show that Promoloid '' exercises a bene- 
ficial action in all soils,, especial^ on their permeability and capillarity, 
while, except in occasional cases, it has little iiifliieiice 011 the powers of 
drying and absorption. 

Ill sandy soils it moderately decreases the permeability and slightly 
decreases capi11aTit33 thus partly eliminating the drawbacks of the consti- 
tution of these soils. The power of drying remains almost michanged and 
so also the power of absorption of salts, with the exception of chloride of 
aiiimoiiia, its absorption power for which is slightly increased. In clay soils 
permeabilit}^ is much decreased, while ca|)illarity increases, thiis facilitat- 
ing the iriovemeiit of soil solutions from below to the surface. The powers 
of drying and absorption here again remain almost unchanged. 

In calcareous soils the permeabiliti;" decreases moderatel}^ while the 
capillarity and power of drying remain unchanged. The power of absorp- 
tion of chloride of ammonia becomes slightl^^ greater. 

In humic soils the permeability decreases largely and the power of 
drying and the capillarity iiicreavSe considerably. The power of absorption 
of chloride of ammonia becomes greater and on the other hand that of 
nitrate of sodium decreases. The principal effect in these soils is a 
decrease of acidity. A. F. 

Research on the iniliieiice of boron on plants. 

CusmiANOs A. Le Stazioni sperimentali agrarie italiane, vol. 5S, No, 10-12, 
pp, 440-448. Modena, 1925* 

Boron is found moderately diffused in plants and it even seems that 
in some it forms a regular part of the composition of certain organic sub- 
stances, According to some it is found in soils coiitiiiiiirig tournialiiae, 
according to others on the other hand it is brought into soils with arti- 
ficial fertilisers and especialty with Chile nitrate, guano and kalnite. 

The opinions of investigators on the action which boron exercises on 
plants are various, inasmuch as some consider that it has a stiimilating 
effect, wdiile according to others its effect is injurious. 

The writer has made experiments with a mould {Aspergillus niger) 
and with pot cultures of lupins and beans. 

Boron not only does not hinder the regular development of Aspergillus, 
but even helps it when given in doses of less than 0.010 %, the optimum 
dose being 0,005 %. 

It has a similar effect on lupins and beans ; in these cases, the plants 
with the addition of boric ' acid or boraciferous earth also look better. The 
optimum dose of boron is that of 0.50 gr. per square metre of surface. 
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Identical tes^his were obtained with experiments, iei ' the open field 
oil tomatoes, , potatoes and maize. . 

It should tlietreSore be considered that boron acts as a vStiniiilant for 
the absorption soi elements tiseftil to plants. A. F, 

Tests with ’h 

Feohard, T JnL of Amer, So€. of Agronomy, XVII, No, lo^ 
pp. 623-629. N. y., 1025. 

Attempts sire still made to produce a culture of so3L l>acteria which, 
■when added to tHre; soil, will greatly stimulate plant gio'wth. The latest 
of these is Scsil^r'O 'h and the following data were obtained as a result 
of espeiimeiits by the Bureau of Plant Industry, Washington. The 

material is sold m l^o metal containers, one holding the bacteria and the 
other “ bacterial i<^od ’h 

The total ftura'ber of bacteria in the Soilgro cultures tested was much 
lower than in the sc- 'Called bacterial food. Soil and manare samples gave 
higher figures. 

The numhers ammonifying and cellulose destioying bacteria were 
also larger in bacte^rial food, soil and manure sainxrles tliin in Soilgro cul- 
tures. The prfcsecicc':e: of Azotobacter was not indicated, legume bacteria 
were found, but Sti less number than in potting soil. 

Nitrogen fixing by potting soil -was superior to the ficcation by a Soilgro 
culture. 

The nitrcficaiio) a of ammonium salts in liquid and id soil cultures was 
better achieved by yotting soil than by any of the Soilgio preparations. 

Soilgro showd no superiority iti the production oi radishes, either 
in the stimuia1io-is of germination, earliness of crop, or weight of crop col- 
lectively or indi'vd&ially. Tests made with peas were aJscfe negative. Two 
tests on lawns did mot produce results favourable to Soilgro^. W. S. G. 


Commaaicutions. 

An latermtiwal inquiry regarding the Control of Fertilisers. ”■ 
The Intemati«oflDll Institute of Agriculture has just been making an 
International incjixjiry regarding the control of fertilisers zmd. fungicidal and 
insecticidal ptodacl^. 

This ihqiiirp,, m pursuit of, which a questionnaire ' w sent to countries 
who are membets ol the Institute and to numerous other coxrespondeiits, will' 
serve as a basw o3 the report of Professor J elinek for the co-uttol of fertilisers in 
the various coatitrii^s. It is a consequence of a decision ol the International 
Commission for Study, of Chemical fertilisers, a decision ratified by the 
yill General Assembly of the Institute. 

The questiomjislice contains some fifteen questions on the, existence and ap- 
plication of ccsnt*o3 methods' {methods , of analysis, etc.) regarding fertilisers^ 
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fungicides, insecticides, and other chemical products utilized in agriculture. 
The International Institute should thus he able to collate information valuable 
for improving the iiietliods and control services of all countries. 

One extremely useful practical result for agriculture should be the possil)!-* 
lit}^ of making uniform and internationalising the chemical and other control 
methods used, a step calculated to facilitate business and to safeguard agricul- 
ture. 

Conference for propaganda in favour of nitrogenous fertilisers » 
(Biarritz - France-, 27 and 28 April 1926). — On the Joint invitation of 
the British Sulphate of Ammonia Federation of Fondoii and of the Stickstoff- 
Syndikat of Berlin a certain number of persons distinguished in agronomic 
science and the nitrogenous fertiliser industry met at Biarritz, at the Hotel 
Regina on the 27th and aStli xApril 1926 to study questions relating to 
propaganda for the use of nitrogenous fertilisers. 

The meetings were presided over by Mr. D. Milne Watson, President 
of the British Sulphate of Anmioiiia Federation. Among the papers given, all by 
eminent specialists of the fertiliser industry, that of Dr. J . B'UBB of the Stick- 
stoff Syndikat of Berlin on the Determination of price and creation of new forms 
of nitrogen fertilisers as factors in propaganda is worth noting. He shewed that 
in Germany particularly the development of nitrogenous fertilisers was due 
to the fact that up to 1923 the price of these fertilisers was fixed by the State. 
With the fall in the value of the currency, nitrogen could thus be placed at the 
disposal of agriculturists at an extremely low price. The consumption of ni- 
trogenous fertilisers has consequently become considerable in Germany. Thus 
German agriculture consumed in 1924-1925 335 000 tons of pure nitrogen, 
against 240 000 in 1923-1924, a fact that demonstrates the rCvSult of the fixing 
of a very low sale price on developing the use of fertilisers. 

Dr. Buisr went on to mention the creation in German}^ of numerous new 
fertilisers, ' notably the BAvSF Potash-nitrate of ammonia, the BASF Iveiina ni- 
trate (siilpho-nitrate of ammonia) among nitrogenous fertilisers, to mention 
only the latest. 

The Dianimoiiphos BASF is a pure dianimoniacal phosphate, 
HPO^ containing 19 % of nitrogen and 47 % of phosphoric acid. The, 
“ Iveiniaplios BASF ’ 1 , a mixture of sulphate of ainiiionia and Diamrnonplios, 
which contains 20 % of nitrogen and 15 % of phosphoric acid is very siiital)le 
to the Geriiian cultural xitactice which demands a fertiliser containing nitrogen 
and phosphoric acid in the proportion of i to 0,75. 

Lastly a new fertiliser Lemiaphoska Bast has been made for export to 
countries where it is not possible to recommend the use of separate fertilisers, 
ovring to present lack of information on the various requirements of their soils. 

Leunaplioska, suiting all soils, meets this aim. It contains 13 % of ni- 
trogen, 10 % of phosphoric acid and 13 % of potash. The presence of phos- 
phoric acid and potash assures the action of the nitrogen. 

Mr.' F. C. O. Speyer, General Manager of the British sulphate of ammonia 
Federation next spoke, strongly supporting Dr. BuER's views on developing 
the use of fertilisers by lowering the price and then favouring such use in various 
situations by creating efficient types of fertiliser. 
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He also showed that the producers were combining for the sale of all 
nitrogenous fertilisers without distinction of methods of manufacture. 

Mr. Speyer spoke of the fact that agriculturists decrease their purchases 
of fertilisers for a long time after they have suffered from a fall in agricultural 
produce, and suggested therefore that the manufacturers should resist the 
temptation to raise prices on account of temporary agricultural prosperity. 

Professor Dr. Hkrisiann Warmbold of Berlin in his coiiiniunication : — 
The conditions and objects of the use of nitrogen in relation to propaganda, recalls 
the difficulty which is found in fixing a general relation between the quantity 
of fertiliser used and the increased yield obtained. This relation is constantly 
variable. Nevertheless it may be remarked that, other things being equal, it 
is noticed that the increases in yield diminish according as the latitude increases. 

Moreover when the doses of fertiliser are increased, the return per unit of 
fertilising element used dimmislies, Tastly little is known regarding the rela- 
tions between the use of fertilisers and the yields in tropical regions. 

We cannot follow up this speaker’s numerous ideas or recollections of data 
concerning the advantages of the use of fertilisers, economizing ground and 
manual labour. 

M. J. Gaeland of Paris and Mr. T. H. J. Carroll of Tondoii took part in 
the discussions. Prof. Dr. PIrwin Batjr, Director of the Institute flir Verer- 
bungslehre Dandwirtschaftliche Hochschiile ” of Berlin spoke of the Creation 
of new types of plant species capable of responding to maximum dressings of fer- 
tilisers. He recommended the selection of varieties which would absorb fertilis- 
ing material in large amounts, a selection to be made in plots special!}^ charged 
with fertilisers. 

Prof. Dr. H. Nilsson-Bhle, Director of the Sud Research Station at Sva- 
lof Sweden, and Professor of Genetics at the bund University at the same place, 
gave a lecture on Nitrogen Fertilisation and Cereal Breedings sliowdng the ne- 
cessity that the science of cereal breeding should remain firmly faithful to the 
aim of the highest productivity in combination if possible with the iiiaxiiiium 
stifiness of stem. He passed in review the principal problems of cereal breeding, 
drawing attention to the most important desiderata, such as, among others, 
precocity and resistance to diseases, two characteristics essential in intensive 
cultivation. 

Dr. Russel Oakley of Washington and Dr. J. A. Uipman of New Jersey 
took part in the discussion. Prof. Dr. Karl Bosen of budwigshaven spoke 
of the importance of pro|}aganda for the use of fertilisers. 
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PIlOCEEDINGvS OF THE INTERNA, TIONAF AvSvS()CIATI(,VN 
OF POULTRY INSTRUCTORS AND INY.lLSTICkVrORS 


Papers. 

Iiivesti^alions concerning tlie Operation of Foods containing Herring- 

pickle and bits of Herring for fowls, a Gontribiition to the Qiiestion 

of Kitcheii-salt poisoning in Poultry. 

Av. Bmch, Dissertation from the Tierseuclieniiistitut der Universitat 
Leipzig, Direktor Prof. Dr. A. Ber. 26 pp. Leipzig, 1925. 

Feeding' tests with fresh, unwatered herring have shown tliat in gen- 
eral only small quantities were eaten by the fowls tested. Afterwards, 
with the exception of thirst and a slight degree of diarrhoea, no a|)pearaiices 
of illness ivere observed. 

From the experiment with herring and herring salad watered for 34 
hours it appears that in this form also only relatively small quantities of 
herring were eaten, which in no case contained a dose of kitchen-salt 
fatal to the fowl. 

It is to be assumed that with the cases of herring-pickle poisoning 
observed in practice, in many cases it was a question of p.iclde which was 
already decomposed. On the decomposition of herring-pickle there arises, 
side by side with other deca^diig products, the specific smeE of trimetliyh 
amiii dejpeiident on herring-pickle. 

4.0 gm. of kitchen-salt are capable of killing a fowl weighing 1000 gin., 
but only if, during the first 24 hours, no water can be taken in. If a 
sufficient quantity of water is available, then 4.5 g. of kitchen-salt per kg. 
of body weight are digested in some cases without injury, whereas with 
fowls possessing a smaller power of resistance this quantity will cause an 
illness ending in death. Fresh herring-pickle, herrings and parts of her- 
rings not in process of decomposition, only operate fatally through their 
content of kitchen-salt. 

Avian ¥ariola and Vaccine. Immunity in Avian Variola. 

J. Basset. Comples rendns des Sdances de la Soc. de Bioiogie. Paris, 
Vol. XCIV, No. 3, p, 525. 1926. 

■Vaccine excepted, animal variola is considered as rather narrowly 
specific and only suceptible of being transnaitted to the species which shows 
the spontaneons discease. Basset has not succeeded in infecting mam-* 
mals e. g. cow and rabbit with chicken variola. 

The experiments of the writer with vaccine virus permit of the conclu- 
sion that vaccine virus and avian virus are different, since animals immuniz- 
ed against one virus retain all their natural receptivity for the other. 
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To obtain local immunity i. e. immunity of tbe receptive tissues it is 
no means necessary to introduce tbe virus into these tissues. 


. A Case of poultry spirochaetosis in Germany. 

Dr. R. Berger. Deutsche tierdvztliche Wochenschrift, No. 10, p. 169, 1926. 

Ill the Institute in 1924 spirochaetosis was observed for the first time 
ill poultiy^ here in two 6 months old pullets. An exact description of 
these cases follows, also a summary of literature. 

In blood preparations coloured according to May — Grunwaed — 
Giemsa, numerous spirochaetes w^ere found. Blood samples prepared in 
accordance with the Burri Indian ink process also show^ed the presence 
of numerous spirochaetes. 

These can also be easily seen in samples taken from the liver, spleen 
and kidneys. After the passage thorough the blood stream of the spiro- 
chaetes the appearance of illness in the liens subsided more and more, and 
the number of spirochaetes in the blood decreased constantly. 

It was not possible to discover a definite source of infection which 
would explain the outbreak of spirochaetosis in the pullets. 


PignientecI Testicles in Poultry. 

Dr. Heinrich Bittner. Berliner TierdrztUche Wochenschrift, No. 34, 
page 533. Berlin, 1925. 

Dissection has revealed the ps'eseiice of dark coloured testicles in poultry. 
This striking and peculiar apipearaiice is mentioned neither in the modem 
text-books on the anatomy of poultry, nor in the descriptions of poultry 
disea.ses. 

It is to be traced to actual pigmentation by melanotic pigment. Bittner 
describes thoroughly Mstological investigations, and gives illustrations 
of parafiin sections. The histological findings allow it to be under- 
stood that the dark , colouring of the testicles is caused by melanophores 
mainly branching, rarely spherical, w^hich lie in the mtertiiWlar tissue and 
in the tunica albuginea. The core of these melanophores is similar to 
that of the Teyden intermediate cells. 

No explanation can be given of the pigmentation described. The 
pigmentation of one or both testicles, often observed with singing birds, 
also occurs with poultry. 

In conclusion Bittner gives an exhaustive bibliography of 83 numbers. 

The Poultry' Industry In 1925 , 

Bdwarb Brown. Bssex Street 20-21, Tondon, January 1926* 

There has been a considerable increase in the number of 'poultry kept in, 
the United Kingdom within the last few years. One of the most satisfactory 
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features dtiriiig 1925 was the growing interest taken by farmers in egg and 
poultry production. Tlie poultry production value was in 1925 greater 
by 47.85 % than the wheat crop, 1x2.88 % above the barley crop, and 
76.63 % more than the oat crop in the same year. 

During the year under review the National Poultry Institute Sclienie 
has made marked progress and the central Institute at Harper Adams, 
New|)ort, Salop, will soon be completed. Important work is in |>rogress 
dealing with diseases' of poultry. 

The |3roductioii of table x:)oultry has recovered to a large extent. Dur- 
ing the year exhibitions have made considerable advance both in numbers 
and influence. It is most satisfactory to record the greater recognition 
of production value in the stock. 

The author gives many figures about imports into Ihiglaiid of eggs, 
live and dead poultry. 


Action of the sexual Hormone on the Comb of GaElnaceae. 

Cli. CilAiviPANY. CompJes vemlus des seances de la Socieie de Biologie, 
Paris, Vol. XCIV, No. 5, p. 311. 

1) Cxraft of the genital gland in the comb of the capon. Chaiupy in- 
troduced a thin slice of testicle into the combs of 3 capons. The birds 
showed a regrowth of the comb. The comb became equal to that of a 
normal cock. 

2) In capons subjected to testicular transplanting the miico-elastic 
tissue quickly starts again to sweE 2 or 3 weeks after grafting under the 
skin of the back. This tissue therefore shows well sensibilit}^ to the sex- 
ual hormone. 

A simple phenomenon of imbibition and rejection of sensitive tissue 
seems therefore to be the origin of other modifications wliicli are ob- 
served in the comb. 

The Feathered World Year Book 192 b. 

R. and O. Comyns-DiUVER. The FecUJicred Woyld. 9 Arundel- Street, 
hondoii. 

The leathered World has this 3"ear surpassed every thing published 
in this business for years. In a very sound book of 560 pages are published 
diflerent iiiterestiiig |)oiiltry problems and a number of good photos. vSome 
introductory notes by S. H. Txcwer and the first article, on the Poultry In- 
dustry ill 1925, by Edward Brown show us the stand] joint of the British 
Poultry Industry during 1925. 

Among the articles are : The Diseases of Poultry, The, “ addled Egg, 
Yearly activities among the Bees, Economically successful Breeds of Rab- 
bits for Etir production, How to make money by rearing Angora Rabbits for 
Wool production, A Year on the Poultry Keeper's Garden, Things seen, and 
noted by the Utilitarian. Follows a description of about 120 different 
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breeds of Hens, Ducks, Geese and Pigeons by specialists. A very useful 
Handbook indeed for the poultry keeper. 

Fresii and Preserved Eg^s. 

Fluandeaur and ViTOUX. Annales de Falsi ft.caiions, November 1925* 
Ref. Remeill de Medecine Vete'rinaire, Paris, Vol. CII, No. i, p. 40, 1926. 

Tbe fresh egg cooked hard, easity taken out of the shell, presents an 
air chamber of very small dimensions, the white is opalescent, very homo- 
geneous and elastic, the yolk generally well centred is rarely apparent and 
never in contact with the shell, the smell is fresh. 

When eggs preserved by processes based on stopping the pores of the 
shell (eggs in waterglass) are cooked, 9 times out of 10 the egg cracks when it 
reaches about 70®, and it does not crack at random like an egg whose shell 
is defective, but always breaks along a line following the direction of 
its larger axis. This characteristic appears to be specific. 

The shell of the hard egg is difficult to remove, the air chamber gen- 
erally reduced, the yolk is apx)arent being displaced towards the points 
and often in contact wdth the shell, the white is not firm but slightly elastic 
often dividing into two or three layers. 

With eggs from cold storage it is often noticed that when placed in 
water they stand upright on one end (sometimes some are found to float). 
When cooked they sliow^ an air chamber generally of considerable size (so- 
metimes ^/s or even |4 their volume) and of irregular shape. The yolk, 
displaced, is apparent and in contact wdth the air chamber, the white of 
iinpleasing appearance, sometimes greenish or x^ink, is flabby, sometimes 
granular ; on breaking it becomes divided into several layers more or less 
concentric, the smell is disagreeable. 

Eggs preserved by the Lescard- x>rocess are more tricky to recognize. 
Eggs in which the air chamber is very reduced in size are, when cooked, dif- 
ficult to get out of their shells. If, the shell is removed with some care a 
curious and characteristic x>henomenoii is sometimes observed. In con- 
sequence of the effect of the vacuum to which the egg has been subjected, 
the hyaline membrane is detached from the shell and in the small cavity 
thus formed is found a droxi of water 'which has either entered during the 
boiling or lias resulted from a x>heiiomenon of dialysis. 

The white is fairly firm and more normal in axiiiearance, but it still 
divides into concentric layers. The yolk is apxiareiit and disxilaced tow- 
ards the narrow end. 

The authors have also noted the character of the broken egg. Displayed 
on a x>lnte, the fresh egg shows a dense homogeneous white ■ with a very 
slight more liquid border. With x>mserved eggs two layers are distinctly 
noticed in the white, one of dense consistency surrounding the yolk and 
the other much more liquid enveloxiping the former, and spreading on its 
edges. Its importance increases with the age of the egg. If on the other 
hand the white is collected in a test tube, it is noticed that that of the fresh 
egg, without being limpid, is homogeneous, while that of the preserved egg 
often shows granules of an albuminous substance. 
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Giitckeiis to tlis Fore, 

Dr, B. AL Gonzaiass. Philippine Free Press. Manila, November 7, 1925. 

In. tlie Philippines there is a considerable agitation about keeping out 
tile Chinese* But that is only one phase of the problem* Why sliotibi the 
Philippine people pay over one million pesos to Cliina each year for siicli a 
simple matter as eggs, when that amount might as well be kept at home ? 
The College of agriculture at Tos Baiios now gives a full description of the 
improved Cantonese chickens of I^os Baiios, which lay an average of 115 
eggs a year. 

The Cell forms of the loose binding-tissue of Birds. 

R. I-Ierrjuann. Deutsche Tierdrztliche Wochenschrift. 'Hanover, p. in 5 
1926. 

Views on the occurrence and signification of the cell forms of the loose 
binding-tissue are not yet clear. Literature gives little iiiforniatioii on the 
binding-tissue of birds. In his investigations Hermann lias made use 
of the siibcutaneoits binding tissue of sparrows. He has found : (i) Fibro- 
blasts, (2) Mast cells, (3) Clasmatoz^hes, according to hlAXiMOW called 
quiescent travelling cells 'b (4) Small amoeboid travelling' cells, (5) Plas- 
ma cells. In the binding-tissue of sparrow’s he was not ableto find the 
eosiiiopMllic cells described in the binding-tissue of mammals. 

On the Sigailicance of Small Stones in the Gizzard of, Fowls. 

jAE^CKEn, V. Bissertatioii from the Institute of Animal Physiology’ of the 
Agricultural High School at Berlin, Director Prof. Dr. Manoub. Cremers 
Beitrdge mr Physiologie. VoL III, No. 1-3. Veriagsbucliiiandimig von Ri- 
chard Schoetz, Berlin SW 48, 1924, 

There is given a method of operation which enables gizzard stones to 
be entirely removed from the muscular gizzard of the fowls. 

The frecpieiicy of the movements of the gizzard of the fowl is not in- 
fluenced the removal of the small stones contained in the gizzanl 

The gizzard pressure, that is, the pow*er of the gizzard cojitractioo, 
also remains the same when the gizzard is without stones. ■ 

By careful feeding, fowls without stones can be kept aliw* for months, 
but in the foregoing tests success in maintaining such animals, grain fed. 
in a condition of even, nourishing weight, was not attained. 

The little stones found in the gizzard of the fowd have no share in. the 
formatioiimf' egg sheik 

Contribution to the Macroscopic and Microscopic Anatomy of the In- 
testine of GaJiijis fJornesticsis^ with Special Consideration of the 

Intestinal Villi. 

A. Kruger. Deutsche Tierdrztliche Wochenschrift, p, 112, Hanover, 1926, 

' These investigations, dealt particularly with the intestinal villi of' 
poultry, comparing them with those of man, dog, cattle, . sheep, pigs and 
geese. 
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The length of the intestinal tract of gallus domesticiis has left nature 
plenty of room for action. The type of food etc. influences the length of' 
the intestinal canal. The length of the intestine, with fully grown fowls, 
varies approximately between 260 and 170 cm. The width of the intestiii- 
ai canal varies likewise. 

The mucous membrane is furnished with villi up to part of the caecum 
from the gizzard to the cloaca. 

ICoduli lymphatici aggregati 'appear in the duodenum, not in the colon, 
but on the other hand are found in the jejunum and ileum at intervals of 
about 50 cm. 

Noduli lymphatici solitarii are missing in the duodenum and the colon, 
but otherwise are to be met with in the whole course of the small in- 
testine, 

A further peculiarity is the appearance of structural folds on the niii- 
cous membrane of the blind intestine and the colon. 

In the hen, without the width of the intestine being much altered, 
the ileum continues straight through the colon, quite iiidepeiident of the 
caecum. The blind intestines are blind sacks of the colon, and are in no 
relationship to the embr^m. At the entrance to the colon and penetrating 
into it is formed a ring-fold, valvular coil. 

A thorough stud^^ is made of the diverticulum caecum vitelli. The 
embryological development of the intestine of the hen is exhaustive!)^ 
worked out. The dift'erences in the microscopic formation of the villi, and 
folds are brought into great prominence. The form and size of the villi 
vary considerably in the different sections of the intestine. They form 
rows of funnels or sluices, which run at an angle of about 20 degrees to 
the direction of the intestine, and wind themselves in a spiral down the 
intestines. 

Has the Pepsin of Poultry the Capacity of Penetrating Vegetable Ceils,, 

and what is digested from these ? 

Kruger. Landwirtschaftliche Jahrhucher^ Vol. hXI, No. 6, p. 909. 

The ferments pepsin and tiypsin have the cajiacity of penetrating' 
vegetable cells and digesting albumen from them ; fat remains in spite 
of the loosening of the structure of the cell wall in the cells. 

Ill the gizzard of the hen the glutinous cells are not altered by the 
h3’drocliloric acid of pepsin ; only plasmolysis and change of colour axe 
shown with fresh vegetable cells. The peculiar proteolysis takes place 
first in, the intestine, after the food has been previously mechanically reduced 
in the gizzard. Fresh cells of elodea, grass, lettuce and cabbage appear 
digested uninterruptedly in the excrement. Glutinous cells of oats and 
wheat are often thorouglily digested, or considerably decomposed ; by pre- 
vious kibbling of the grains, the ' digestion can 'be carried still further, 
indeed starch appears in the residue ; cooking the 'grains reduces the 
digestion of the glutinous cells. 

What this amounts to in practice is that poultry is capable of preparing 
vegetable cells in a mechanical way for the penetration of the gastric jni- 
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ces ; pulverizing or cooking of tlie grains can be done without damage. 
The albumen contained in the grain fodder is to a great extent digested from 
the cells and resorbed, the fat, so-called, of the cells reiiiaitis in the cells and 
escapes resorption. 

Cocciciiosis of the Rabbit or Big Belly Disease, 

Dr. 'Em. LE'VMEiSr. Federation Nationale des Societes d’Aviculttite Mini- 
stry of Agriculture. Brussels, 1926. 

An interesting jiaper on coccidiosis of the rabbit. Description of 
coccidia, of symptoms of the disease, prophylaxis and a t3^e of hutch in 
which the excreta are automaticalty removed after their ejection, so doing 
away with the necessity for litter to which the excreta always remains 
adherent. 

Avian Plague. 

Bm. BEYNEN and R. WieeEMS. Annales de 'irJdicine v etc r inair e, Brussels, 
Dec. 1925. 

A very interesting paper on avian plague dealing with the history of ' 
this disease and giving very fine illustrations. 

In Belgium Dr. Bbyman noticed the disease on the 30th May 1923. 
It had broken out following a purchase of foreign pullets. 

The disease made considerable ravages. The infected bodies had been 
thrown into the la Netlie river and had contaminated the drinking water. 
With the object of controlling the importation into Belgium of foreign poul- 
try afiected with contagious diseases, a Royal Decree of the i8tli October 
ordered the controlling veterinar3^ officer to send the bodies found in the 
crates to the laboratory in order to diagnose the cause of death. Mean- 
while the poultry remained in quarantine. 

As a result of the new regulation on three occasions a diagnosis of 
"'Avian plague and twice a diagnosis of " Cholera'’ has been given out of 
six despatches of dead poultry found in the crates at the import offices, and 
on that account this poultry has not been allowed to enter the country. 

The Poultry Industry of Wales. A Survey of Stocks, Methods and Prices. 

J, Morgan Jones. Agricultural Bcononiics Department. AberyvStwith 
1925. 

This booklet of 50 pages gives information, which explains many of 
the reasons wh}’ the poultry industry has not made greater progress in Wales, 
where the small farm conditions are generally found to be most favourable 
to its' development. 

The relative production, save in the case of geese, is much lower than 
in England. Experience has proved that the bulk of producers if left to' 
themselves wall take few, if any, measures to ensure the marketing of fresh 
eggs. . 
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'Vitajmin A Content of Fresh Eggs. 

Murphy J. C. and Brbese Jones D. (Bureau of Chemistry U. S. Dep. of 
Agriculture). Vitamin A Content of Fresh Bggs. Jnl. of AgficuUuml Re- 
search, VoL XXIX, No. 5, pp. 4 Washington B. C., 1925. 

Feeding experiments have shown that in 0.50-0.75 g. of new laid egg 
a sufficient quantity of vitamin A is given to allow of the normal growth 
of young rats. A smaller quantity (0.25 g.) was shown to be sufficient 
to cure advanced cases of Xerophthalmia. A. F. 

■Contribution to the Question of the Injuriousness of Steeped Go^rn as 

Poultry Food. ■ 

NiEBER, Care. Dissertation of the Tierarztllchen Hochschule Berlin, 
p. 9. 1925. 

First feeding experiment with steeped grain. 

4 series of tests, each with 10 hens, the duration of test being 14 
days. As the medium for soaking there were used Germisaii, AZ 3, Sege- 
tan-neu, agfa pickle, Upsulun, Urania seed pickle, Blue stone, Calimate, 
Corbin, Fusel oil, Tillantin B and Tillaiitin C. 

The quantity of corn administered amounted to 150 g. per head per 
da3A, With one half of the animals experimented on, this quantity was 
given from the first day onwards ; with the second half 50 g. were given 
on the first da^;, 100 on the second, and not until the third day were 150 g. 
given and continued. The hens took all the scattered grain willingly, ob“ 
vioiisly suffering no disturbance to health. Only the grain steeped with 
fusel oil they took mi willingly the first day of feeding; afterwards they 
got accustomed to it. 

Eggs from hens which had fed on grain treated with corbin had a 
sharp tar-like taste when boiled. 

When feeding with grain steeped in Blue Stone special caution is re- 
commended. 

Second experiment with pickling material in Solution : 

Each 2 liens had 2 % and 5 % solutions of gerniisaii, upsulun and ca- 
, limate administered b^^ the throat-probe. The animals died after taking 
about 0,2 g. quicksilver, or about 0.5 g. ehlorophenol-qtiicksilver, or about 
o.i g. phenol and o.oS g. formaldehyde. 

The experiments admit of no conclusion as to the danger of feeding 
other agricultural domestic animals in such a way. The question as to the 
operation of steeped grain on other kinds of fowls, as also on other agri- 
cultural domestic animals, requires still further explanation. 

Some new Facts regarding the Grafting of ovaries in the Domestic Cock, 

PfjZART, Sand and CaridroiT. Comptes rendus des Seances de la Sooiite 
de Biologic, VoL XCIV, No. 8 , p, 520, 1926. 

From 3 cases it results that the survival of ovarian grafts made in 
the cock may last several years during which the bird remains fertile and 
•endocriniaii. 

Agr.^ing. ' . , ' ■ ^ 


12 
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lioreover tlie eToliition of the follicles does not present any real an- 
omalies when the ovarian tissue is transferred from the hen to the cock, 

1/astly in one case the duration of the transplant was obtained in spite 
of tlie |;)reseiice of tlie testicular mass of the bird operated on, that is to say, 
under conditions which we usually consider as ver^^ unfavourable. 

Studies on Poultry Plague. 

Dr, W. PFENNmOER and Dr. B. JMETZGER, Sihimizev Afchiv filr Tierhail- 
kimde, Zurich, p. 2. January 1926. 

Ill the year 1925 there was a considerable outbreak of poultry plague 
ill Switzerland. The circumstances are evidently connected with the iiii- 
portatioii of poultry from Upper Italy, where in the previous spring and 
summer this epidemic spread very greatly. 

Cases of natural and experimental poultry plague are described in 
detail 

Poultry Diseases Again, 

Jotmial of the- American Veterhiary Medical Association, VoL UXVIII. 
^o. 5 p. 543. Febmary '1926. 

All of the papers of this number are devoted to avian diseases, which 
are dealt with iu the following, articles : 

Fowl Pest in the United States J. K. Mo huer,,' W ashington. 

Fowl Pesi by E. Stubbs, Harrisbury. 

Infectious Bronchitis of Fowl, by J. K. Beach, Berkeley. 

The etiology of this disease has not yet been determined. It is really 
transmitted to healthy fowls by the introduction into the trachea of ma- 
terial from the trachea of an affected fowl. 

Chicken-pox virus is sometimes present in the exudate of the larynx 
and trachea of diseased birds. The importance of this virus in the etiol- 
ogy of the disease however is not definitely deteiniined. Lesions very 
.-dmiiar to those of infectious bronchitis were produced in one of two fowls 
inoculated by the introduction of chickcn-pox virus into the trachea. 

Avicm Haemorrhagic Septicemia by J. W. IhiTTON. 

Studies on Salmonella pullorum, by E. Reurassier. 

Conckmions (i)' In the identification of 5 . fmli. it is essential in addi- 
tioii to studying its special morphological characteristics, to ascertain its 
fermentation activities in dextrose, aiiamiite, lactose and maltose. 

(2) There exists an interagglxitinability between S. pull, and other in- 
testinal org.amsms. It is not safe, in applying the agglutination test for 
S. ptdlomm infection to use a litre lower than i-ioo. 

(3) The results obtained iu the interagglutinability of E. sanguinaria 
aod S,' pullomm indicate that the agglutination test for the latter is not 
specific, as serum from E. sanguinaria has a 'high agglutinative litre for 
S. puUomm^ mtigm, 

, (4) It is evident that’ the blood of chickens noimally contains aggiu- 
tinins for S. pullorum. The normal agglutinative titre is i-xo. 
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(5) The so-calied pseudo-agglutinations in the application of the macro- 
scopic agglutination test foi S. puUorum infection can be controlled by use 
of antigens which have no phenol added as a preservative. 

Nemritis i% chickens by T. P. DoyeE. 

Summary : In this disease we have a definitive affection of the nervous 
system which usually produces recognizable gross lesions. The nature of 
the specific cause is still obscure. Injection and feeding experiments gave 
negative results during the periods of observation. 

Studies in iransniission of bacillary white diarrhoea in incubators, by 
Hinshaw, Upp and Moore. 

B. Aertryche infection in canaries and parrots by T. K. Bbaudette. 
B. Aerirycke as the etiological agent in a disease affecting squabs by 
T. K. Beaudette. 

Plan for handling avian Tuberculosis, by T. E. Munce. 

An Oubreak of Fowl Cholera by A. K. Gomez. 

Poultry World Annual 192 <>. 

The Poultry Press Ltd. Eink House, 54 Fetter Lane. London E. C. 4. 

A ver3^ interesting book with good illustrations and a long list of ar- 
ticles b3^ specialists. It contains the following articles : — 

The Poultry Yard, Month by Month. 

Leg Colour and Quality in Exhibition Stock. 

Buttercups in the Backyard. 

The Old English Pheasant Fowl. 

The Sussex Fowl. 

Hygiene and disease. 

The Black Minorca. 

The Beautiful white Plymouth Rock. 

The early Bab^^ chicks. 

Feeding for Eggs. 

Growing the laying Pullets. 

Tuning up the Poultry Runs. 

Pullets on free range. 

Whence comes the Chick ? 

The Management of Poultry .during Hot Weather. 

Turkeys as farm stock. 

When the eggs begin to fail. 

Which axe' the best layers? 

Keep down the red Mite. 

What sprouted oats mean to the egg producer. 

Growdng healthy chicks. 

Milk as Food for ’chicks. 

A complete Treatise on ATiculture. 

V. PuEiNCKS EEMan, Brussels. Chasse et Peche. Avenue de la Toison 
d'or. 1922. 

A monograph on the principal breeds, giving 'to breeders special know- 
ledge for acquiring the best breeding birds and information on breeding so 
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as to obtain the best results. A book with very fine coloured illustra- 
tiotis. 

Poultry Breeds Illostrated. 

V. Ptjuincks-Ekiman. Chasse et Peche. Brussels, 1924- ' 

This third edition gives, in addition to all the standards of the breeds 
represented, a description of breeds which have recently come into favour 
with |)oultry breeders. 

In a large number of pictures the artist has not confined himself to 
drawing the sketch of the bird represented, but has indicated the principal 
details of the markings and patterns. 

Gontribiitioia to the Digestibilii{y’' of Albumen in Poultry* 

RkaTz. Arbeiten der Telir- und Versuchanstalt fiir Gefliigelziicht, Halle 
a. d. Saale Crollwitz, Prof. Hr. Romer. Deutsche Landwiftschajtliche Geflu- 
gelzeitung, 28th year, No. 46, 13 August 1925. 

Keianer established the prime importance of the digestibility of feed- 
ing material dealing only with cattle, Lehmann with pigs. Poultry condit- 
ions were not much considered. Experiments in food assimilation 
poultry did not take xdace until the end of the last and the beginning of 
this century, when undertaken by Lkhmann, Voi/rz, Dietrich, and 
especiaity Edssn. Figures of digestibility of a few foodstuffs : 

According to JxELI.n 1'R for large cattle Accordiug to I. c)S.sr. for poultry 


Wheat . . 80 % 26.67 % 

Maize S3 % 24.10 % 

Barley 77 % 14.92 % 

Oats 79% 18.64% 

Soya Beau 94 % 36.05 

Fish-meal 92 % 91.90 

Meat meal 97 % ^2.35 % 


Kxj)eriments on the digestibility of albumen with shredded oats, dry 
yeast and diy buttermilk with fowls : 

The oats albumen shewed 36.12% digested 

The dried yeast albumen , 42.68 % » 

The dried buttermilk 74*66 yo 

Dried yeast and dried buttermilk did not prove so digestible for 

fowls as fish-meal and meat-meal 

Type and, Size of Fowls (Italians, Brahmas and Game»Mrds). 

Richardsen, Deutsche Landwirtschaftliche TierzuclU^ No. 2, p. 4, 1926, 

In judging the illustrations of animals made to show individual breeding 
performances, . especially for the continuous determination' of the status of 
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tke breeds, in various spheres, in the technical journals, wliich are used in 
all directions and accessible to all breeders, the observer can only satisfact- 
orily grasp the type. In particular, type builders, without numerous 
particulars regarding the sizes and weights of the animals concerned, can 
only imperfectly?' realise their object. 

The second Aiiiaua! International Poultry Blue Book. An International 

Summary of Egg-laying Contests of the World; during the Con- 
tests Year 1924-1925. 

W. Robinson. The Edward F. Hartmann Co. Spriiigiield, Illinois, 1925. 

To make egg laying contests valuable there must be opportunity for 
intelligent comparison. This can be accomplished only by standardisation. 
Canada has set the pace and it is to be hoped that all other countries will 
conform. Housing, rations and management can well be left to each con- 
test and would in effect bring about a contest of contests. 

The rule is followed of reporting the best 20% of the pens and an equal 
number of best hens without reference to breed in each contests. Also 
a report is made of the best pen and best hen of each breed not having 
a representative among the high producers. 

Experiments on Close Inbreeding of Poultry. 

FbEIIN von ScheKINITZ. Deutsche Landwirtschaftl. Geflugckeitung., No. 44, 
1925. 

Six strains were examined for brooding capacity, mortality, growth, 
egg production, maturity and propagation. The following results were 
arrived at ; — 

(i) Brooding capacity^ : By inbreeding the brooding capacity declin- 
ed ill all 6 experimental strains. The brooding caiiacity of the parent stock 
amounted to 79 % ; after 3 generations of brother-sister inbreeding it was 
onty 22 %. 

2. Mortality?' : Inbreeding probably' increases not onty the mortality^ 
of the y^oung stock but also that of the older stock. The reason is in general 
the smaller life capacity, partly'- also the great reversion to ancestral ill- 
nesses, and an increase of hens showing the results , of recessive inherited 
factors of specilic abnormalities, such as prolapse of the oviduct. 

(3) Growth : The rate of growtli sank both for the inbred and the 
control chickens. 

{4) Egg Production : Yearly produce of the parent strains 132. 
Ill the first generation of the brother-sister inbreeding there u-as a decline 
in productivity in all the 6 strains, about 57% of the average of the parent. 
The winter egg production of the inbred strains sank from 32 eggs in the 
parent generation to 5.7 in the second. With the control animals the win- 
ter egg production remained constant at about 18 . eggs. 

(5) Maturity : The close inbreeding caused a great decline of fer- 
tility in the case of the mated fowls,, which does not occur in the same an- 
imals in the absence of inbreeding; we here encounter a retardation of the 
development of the embryonic life. 
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The economical significance of German Poultry Breeding, 

Dr. G. ScHONBORN. Befliywv Ticrdrztliche IVockcnschrift, p. 159, No. 10, 
March, 1926. 

Until 1900 poultry was not counted in the general census of cattle, and 
was not valued very liigiily. It is now recognized as of economic importance 
from tlie vState's point of view, and Cerniaiiy cannot do better than make use 
of American experience, and adapt it to German conditions. The Americans 
have shewTi that continued calculations are the starting point in poultry 
keeping. In Germany also a tireless energy is being displayed in the eco- 
iioiiiical perfecting of poultry breeding. 

The exact knowledge of American working methods introduced after 
the war, partly by the return home of German- Americans, has had a great 
influence on poultry keeping. The poultry breeder demands protection 
for the home egg trade against foreign dumping. 

The organizations are mentioned which are devoted to the furtherance 
of poultry breeding in Germany. 


Simultaneous Infection of a Bird by 17 species of Intestinal worms. 

K. J. Skrjabin. Co-mpies rendus de la SocieU de Biologic. VoL XCIV, 
No. 5. p. 307, 1926. 

The writer has up to the present time made 6500 dissections of dif- 
ferent birds at the helminthological laboratory at Moscow to enumerate the 
fauna of parasitic worms. He found at Novotscherkassk (Don) in a drake 
killed in. October 1919 the following species of intestinal worms : — 


A. Nematodes. 


1. 

2. 

3. 

4. 

5 - 

6 . 

7, 

<S. 

9, 

10. 

11. 

12. 

13* 

14. 

15 - 

16. 

17. 


Schistogonimes varies Br, i in the rectiuii, 
Prosthogoninms sp. Br. i in the rectum. 

Meiorchis xanthosoniiis Crzil. i in the diiodentuii. 
BilhorzieMa pokmica Row. 5 in the blood. 

Eschinostoma revohdimi Trohl. 3 in the small intestine, 
Strigea gracilis Trohl. 51 in the small intestine. 
Tnichopkillus sisovi vSky 2 in the trachea. 

Fimbriaria /asciolaris, 56 in the small intestine. 
Hymenolepis cavemtla, 38 in the small intestine. 
Hymemlepis compressd, 24 in the small intestine. 
Hymenolepis anatina, 2 in the small intestine, 
Hymenolepis collaris, 3 in the small intestine. 
Amidostonmn anseris, 3 in the cuticle of the gizzard. 
Echmuria uncinata, 16 in the tumours of the ventricle, 
Tetrameres pisipimis, 7 in the ventricle. 

Capillaria anatis, 3 in the caecum. 

Polymorphus minutus, 4 in the rectum. 


In ail 251 specimens. 
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Which breeds of poultry in their present standard form ensure Mgli 
production ? 

SwEKRS, RECKHARDT, ULRICH, ROMER, WEINMIEEER, JESS, WiENINGER, 
MByrr, Deutsche Landwirtschaftliche Gefliigebeitung, No. 18, 1925. 

The iatdng type demands of a hen in the first place a rooiii}^ body. 
The breast and egg area should therefore be dee_p, the back be lioiizoiitah 
and not fall towards the hind part. In the laying type the distance of the 
pelvic bones from the breast-bone, and of the i^elvic bones from each other 
is wide, in the useless type on the contrary it is short. In Germany the 
following have proved the best layers : American lyeghorn, followed by 
Rhinelanders, particularly where the hens possess a good laying build and 
consequently guarantee a good output, then the Westphalian * ' Totleger 
whose producing form, in s^fite of the sporting breed, still remains true to 
type. Brackels and Moewen are already too easily bred, Wyaiidottes have 
suffered loss in la^dng capacity through too much crossing with game birds. 
To-day two directions of breeding stand out, namely, the game type, ball 
shaped, similar to the Orpington, and the useful type with slender but 
nevertheless deep carcase. Rhode Islands and also vSussex to some degree 
have shown themselves to be good layers. Orpingtons have altered con- 
siderably through climatic influence in East Prussia, having become lighter 
and similar to Rhode Islands. 

On tile Agglutinative Relationship of Hen Typhus Bacilli towards Human 

typhus Bacilli. 

Giiciai Takayanagi. Centmlhlatt fur Bakteriologie, I Section Original 
Vol. 98, No. 1-2, 1926. 

Summary, 

(1) Hen typhus bacilli agglutinate very strongly in typhus serum, 
often up to titration. 

(2) Still, it ’was observed that amongst many typhus sera, there were 
some which hen typhus bacilli could not agglutinate, 

(3) Typhus bacilli agglutinate in hen typhus serum as strongly as 
homologous bacteria. Nevertheless I found amongst typhus species some 
which 'wuttld not agglutinate in them at alt 

{4) If animals were previously treated with the first species, then sera 
were obtained which influenced hen typhus very strongly, up to titration. 
On the other hand, sera were obtained which did not affect hen typhus ba- 
cilli at all, when rabbits were previously treated with the latter species of 
typhus bacilli. , 

(5) When during the immunization of rabbits ' with typhus bacilli, 
hen typhus bacilli were examined often for agglutination, it was seen that 
hen t^hiis bacilli react more strongly at the beginning of the immuniza- 
tion in comparison with, the main agglutination than at the end. 

(6) Consequently, I may well assume that the above observed fluctua- 
tion of agglutination of hen typhus bacilli in typhus sera is caused on the 
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one hand by the iiidivi duality of the typhus bacilli species, and on the 
other hand by the method of immunization. 

Poultry Notes. 

An^ONSO Tuason. The Government of the Pliilippiiie Islands. Manila, 
1924. 

One of the most important reasons why the Philippine chicken is 
of small size, a very poor layer, and lacking in uniformity is the_ fact that 
good fowls are not selected for breeding. Tuason here gives his paiiiplilet 
hints for the improvement of poultry keeping. He describes selection 
of male and female birds, proper feeding, etc. These points are especially 
valuable for the tropics. A short description of the most common di- 
seases and some good drawings are also given. 

Research on the Prevention and Treatment of Diphtheric Variola 

in Birds, 

M. Y. Verge. Revue GSnerale de Medecine Vetennaife, Toulouse, Vol. XXXV, 
P- 65. 

Avian di|>htheria, contagious epithelioma and oculo-nasal catarrh 
are all the same disease and are caused by a single ultra-virus. The virus 
can be cultivated in vitro in symbiosis with the cellular elements. It is 
therefore a cytotropic virus which has an elective affinity for tissues derived 
from, the ectoderm : — skin, nervous systen, buccal and nasopharyngeal 
mucous. 

An intrinsic pathogenic value had for a long time been attributed to 
secondary germs, but an experiment of Vaeeee and CarriJ shows in fa- 
vour of the process that reproduction was able to bring about. These 
writers indeed have noted that a culture of staphylococci is capable of ab- 
sorbing aphthous virus, and being then inoculated on a new and sensitive 
subject the culture gives foot-and-mouth disease. That fnndaiiiental 
experiment throws quite a new light on the pathogenesis of infectious di- 
seases. At least it show’-s our previous errors in attributing to a visible germ 
a pathogenic value which did not really belong to it. The writer has never 
encountered a natural immunity, though birds cured of the disease have 
acquired a real and lasting immunity. 

The iiniiatinit37' as in other nmrotrofic ecfodemmes proceeds by stages. 
vSoiiietimes the inuntiiie organism behaves as a germ carrier. 

The neuro-vaccine may grow in the testicle, the ovmy and more ra- 
raly the lungs at a time when the skin and the brain have already acquired 
a refractory condition. The immunity conferred by the disease lasted in 
the experiments for at least ' a year. The writer has searched for the pre- 
sence of anti-bodies in. the blood of fowls vaccinated or cured of the natural 
disease. It was impossible to prove the presence of anti-bodies. VimoE 
took for virus intended for the preparation of vaccine the variolic nodules 
and combs taken from young cocks experimental^ infected' by virulent 
inoculation in the axillary vein and vinilent smearing of both sides of the 
comb previously scarified. 
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Tile tumours are pounded and the emulsion is filtered and the' filtrate 
is added to a pheiiic solution. The vaccine is injected intra-dermicaUy or 
under the skin of the wing. 

Immunity begins towards the 17th day following vaccination, it is 
firmly established from the third week and lasts at least ten months. 

During the season 1924-1925, 50,000 doses of vaccine were delivered. 

The treatment of sick birds requires repeated vaccinal inoculations : 
the fowls getting the vaccine every 4 or 5 days until cured. 

The vaccine acts therefore not only preventively but also curatively. 
It constitutes an excellent method of treatment and enables a number of 
birds to be saved which could not otherwise be cured. 

Godliver Oil Feeding. 

Von VERSEN. Deutsche Lmidwirtschaftl. Geflugelzeitimg, No. 42, 1925. 

h'our weeks before the moult was due, codliver oil was given in capsule 
form. The plumage was very quickl^^ shed, the health was very good dur- 
ing moulting, laying capacity was not interrupted, the new growth of fea- 
thers took place very quickly. The winter production of eggs increased. 
During the rearing season in the spring however moulting again took place, 
as the doses of codliver oil were not given. After the introduction of cod- 
liver oil feeding, moulting ceased immediately, and laying capacity began 
again, Fully grown animals receive at most i g. per day ; more causes 
disturbances in the organism, encourages moulting in spring, and has 
disadvantageous effect on breeding results, i g. acts very favourably 
on leg production, breeding, growth and health of the chickens, power of 
resistance and proof against the weather. It is best to give chickens 14 
days old i g. for 20 animals, after 5 weeks i g. for 15 animals, and so on. 
Appearance, especially in the matter of glossy feathers, is much improved 
by codliver oil feeding. Emulsion is not recommended on account of 
harmful admixtures. 

The Sussex, 

CXEM Watson. The Feathered World. Dondon, 1926. 

An excellent brochure on the Sussex by Mr. Cuem Watson who is 
secretary of the Sussex club. The book deals with the subject from the 
present-da'}^ breeder's point of view, and the varieties are taken systema- 
tically, dealing with Tight, Red, Speckled, Brown and Buff Sussex. It 
contains a detailed description of the standard, illustrated with some plates 
of feathers and nu,merous photographs. It gives much general information 
on mating for the benefit of the beginner and is a standard work upon the 
breed. 

Investigations Regarding Form of Body and Laying Perfomance. 

Weinmieeer, Dissertation, Technische Hochschule. Miinchen, 1924. 

287 animals of various light breeds were measured, and 12 indices 
drawn up, and these brought into relation with the la5?ing performance. 
The results were as follows : 
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A. With light breeds. 

1. Animals with relatively deep and wide breast, and aiiitnalSj 
which ill comparison with their total size possess long carcases, represent 
the best layers. 

2. Animals with comparatively long breast-bone ridge, and great 
distance of the end of the breast-bone ridge from the os ptibis, are good 
layers, 

3. Great distance of the end of the breast-bone ridge from the os 
pubis, considered by itelf, is no sign of good laying performance. 

4. The distance of the two ends of the os pubis from one another 
should amount to about a third of the width of the carcase of the anitnaL 
Animals with a smaller distance ate bad layers ; the exceeding of this smal- 
lest measurement has no connection with an increase of output. 

5. The length of the lower part of the leg and ankle has no rela- 
tion to the output- 

B. With heavy breeds correlation between the measurements of the 
skeleton and the laying performance camiot be recognized. 


Communicaiiosis. 

Poultry World Congress. International item for the Press. — 
Doctor AnwiN Pappenheimer pathologist of the College of Physicians and 
Surgeons of the Columbia University, known internationally as one of the 
greatest authorities on paralysis of man and animals, has promised to present 
a memoir at the World Poultry Congress which will be held at Ottawa from the 
27 to the 4tli August 1927. Among other eminent men of science who will 
present memoirs are Doctor P). ]^. Tvsser of the Division of comparative 
Pathology, Harvard Medical School, an authority on diseases relathig to pro- 
tozoa. Doctor D. F. Kaupp of the College of the State of North Carolina, the 
pioneer of avicultiiral pathology in America ; Doctor B. J. C. te Hennbpe Jzn. 
of the State Serum laboratories at Rotterdam, Holland, a famous European 
authority on poultry diseases ; Doctor Crew of the University of Edinburgh, an 
authority on breeding. The Board of Agriculture for Scotland has amioiinced 
that three official delegates will be chosen to be present at the coming Congress. 
Mrs MactvEr a member of the Board will present a work on “ poultry breeding 
for women ” Mrs Maciver is a great poultr^’^ enthusiast and wdll be eminently 
competent to deal witli^ tills important question. 

The Spanish Government has accepted the Canadian Governments invita- 
tion to take part in the Congress and an imposing national Committee has been 
appointed. At the head of the Committee is Excmo. Sr. Professor Don Sal- 
vador CaSTELLO, founder and Director of the Royal School of Aviculture of 
Spain, who was President of , the Executive Committee at, the second World 
Poultt}^ Congress held at Barcelona in 1924. His colleagues will be Don Igna- 
cio Victor Clario y Soudan, Director of the School of Agricultural Engineering 
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'Harqufs de CaSxV Pacheco, President of the Poultry section of the General 
Society of Animal Husbandry of Spain ; Don Zacarias Saeazar, Professor 
of Zootomy and animal Pathology at the special School of Agricultural En- 
gineering, Don Enrique Peres Vieeamie, vSecretary of the Exhibition of the 
World Poultry Congress at Barcelona in 1924 ; Don PEbro ExABORBE Bois, 
Secretary of the World Poultry Congress at Barcelona. 

The Consul General of Finland in Canada, M.' A. Rananhicimo, will re- 
present the Government of his country at the Congress. In acknowledging 
receipt of the invitation to take part in the Congress the Government of Fin- 
land made allusion to the great importance of the Congress for demonstrating 
the various phases of r^oiid development of poultry keeping. 

In accordance with the wishes of the Government the Central Committee 
of Aviculture of Poland is organizing the participation of that country in the 
World CongrCwSs. Dr. STKPan Kopec of the Institute of Agricultural Research 
of the Government of Poland, at Pulawy, and Professor Maurice Trybueski, 
of the W'atsaw College of Agriculture, are at present preparing memoirs which 
they will deliver at Ottawa in 1927. 
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A gricultural M eteorology . 

6 oi. Causes of drougtit in Nortb- Eastern Brazil. 

S. Paio Ferraz, J . De. (Director of the Meteorological Service of Brazil) . 
Cansas provaveis das seiias do Nordeste Brasilero. Ministry of Agriculture, 
Industry and Commerce, Directorate of Meteorology, p. 3-30. Rio de Janeiro, 
1925. 

Meteorologically, the problem of the strange annual variations of the 
rainfall in North-Eastern Brazil is of the utmost importance both for stu- 
dents of meteorology in that country and those outside it. The disastrous 
droughts wliich alternate in an abnormal manner in the zone between 
Bahia and Piauliy are known as an effect whose camse however must be 
attributed to distant zones. For many years the investigation of this an- 
omaly of the North-East has preoccupied students of Brazilian meteorology 
and for many years also it has been sought to find some sativSfactory solu- 
tion of the problem fin normal local data. This stated, the writer de- 
scribes the mechanism of the formation of rain and, in greater detail, the 
more common and fundamental process based on the theories of Bjbrn- 
KKNES (father and son), of Soueero and Bergeron, who have shown the 
behaviour of low strata of the air (in cases of local depressions and dis- 
turbances) due to their vsuper-satn ration, xAccordiiig to the iinanimotis 
opinions of meteorologists the direct cause of rain is adiabatic cooling. 
The writer explains the three cases (fig, 1,2,3) which occur inovst frecmeiitly, 
the first of which is common throughout Brazil. In the first case, the moist 
currents are obliged to rise when they meet with a riioiintain, being cooled 
by expansion and therefore lightening themselves of aqueous vapour which 
the}^ can no longer hold. The second case takes place by the rising of a 
warm moist current in consequence of the arrival from below of a cold 
current. In Brazil this occurs on occasions of irruptions of aritic^xloiies, 
when cold winds disturb the super-saturated surrounding atmosphere of the 
depressions. The third case relates to a warm nioivSt current overlying 
cold air. In Brazil this is found in the region of the extreme south, in 
special conditions of vertical movements, connected with systems of low- 
pressure 
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After some consideration of the previously mentioned cases, the writer 
examines the pluviometric map of Brazil (fig. 4), observing first of all 
that, generally speaking, its distribution has the usual characters. The 
greater rainfall coincides, as is seen, with elevations or with the zone sub- 
ject to the equatorial iiluviometrical regime, while the low coastal zone with 
heavy rainfall of the whole Atlantic littoral of Brazil is notable. The 
factors of some regions are then investigated, the wuiter insisting specially 
on Bjerkbnbns and SoebKRGERG’s theories regarding rainfall due to conv- 
ection currents. Now, what the two Norwegian meteorologists adopt to 
explain the local rains (“ dev veras in Norway, due to phenomena of 
vertical convection, the writer considers to be the great and principal 
factor of the rainfall of North-East Brazil, manifesting, however, its omui 
influence in other regions also. The writer then maintains that the dry- 
ness of the North-Eastern region depends on the vertical gradient of tem- 
perature of the atmospheric mass of those regions, affirming that modi- 
fications of that gradient are connected with modifications in the cold 
higher air. The demonstration, supported mainly by aerial soundings 
of the aeroiogical stations of Cuyaba and Franca, tends to connect the 
problem of the rainfall of the North-East with the trajectories of anti- 
cyclones , by which, these being absent or passing much further south, 
there wmuld be a notable scarcity of rainfall. 

Various questions arise relative to the cmisa catisamm that is to say 
to the reasons of such modifications in the atmospheric circulation, across 
the South- American continent, but it is not possible to sati.sfy the many 
questions which arise on this point, as they are connected with and depen- 
dent on problems of world wide meteorology. To solve in a satisfactory 
manner the problem of drought in North-Eastern Brazil, it would be neces- 
sary to discover the reason of the absence or deviation of the anti- 
cyclones ; this being done, it will be very easy to foresee the dry periods. And 
the writer, who energetically and most competently directs the Brazilian 
Meteorological Service, is confident of obtaining this result, 'when, the nat- 
ional system extended and the indispensable correlations between the ob- 
servations of the whole world (desired and already requested in various 
meteorological conferences) obtained, it will be possible to deduce in ra- 
pid synthesis the meclianism of the atmospheric ' circulation of the whole 
globe and follow^ its progress and variations, deducing the factors which can 
be applied to all branches of civil activity. A. F, 


602, Solar Radiation Recorders, 

Hams W. B. (Soil Physics Department, Rothamsted Experimentai Sta- 
tion). Quarterly Journal of the Royal Meteorological Society, Vol. 51, No. 214, 
pp. 95-100, 2 fig. London, 1925. 

The author gives a brief outline of the results obtained by a compar- 
ison of the radiation records at Rothamsted. The different apparatus 
in use in most stations do not give comparable results, which constitutes 
a serious obstacle to the systematic study of radiation, the key-stone of 
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meteorological science and of its practical applications. Hence, the 
comparative stud}- undertaken at Rothanisted forms a valuable coiitri- 
biitioii. WinsoN s radio-integrator and CampB'Eee-Stoke's Helio-pliano- 
grapli have been used for man 5^ years btit only since 1921 has it been 
possible to establish averages and to discuss data. In 1921 the Idiysiol- 
ogical Plant Institute of the Imperial College established a Calleiidar and 
the results given by this apparatus were considered the base for coin|;)ar- 
ison with others. Cami^beix-Stoke’s helio-phanograpli is too well kiiomai 
to need description. Wii, son’s radio-integrator is formed by two con- 
nected bulbs of empty glass, one of which contains coloured alcohol and 
remains in the sun ; the other lower one is however protected on all sides. 
The sun’s rays falling on the first bulo cause distillation of the liquid into 
the lower tube which is properly graduated. The volume of the liquid 
thus obtained gives the total measure of the radiation encountered. The 
Callendar apparatus has a receiver formed two platinum resistances 
contained in a glass tube. They are rolled up over a horizontal strip of 
mica and one of the resistances is blackened. The whole thing acts as 
the resistance thermometers ; the changes of temperature being deter- 
mined by the quantity of radiation received. The first resistance absorbs 
the whole radiation while the other reflects it entirely. ' 

A continual registration is obtained by connecting these resistances 
by a Wheatstone bridge to a self-registering duh^ standardised system, 
111 the diagram (fi.g. 123) the data yielded by the 3 apparatus since i April 
1922 are given for each, week. The daily data were always from sun- 
rise to sunset. The study made on the Callendar being the only one 
absolutely self-contained, it became necessary to use certain conventions 
for reading the other instruments. A factor was therefore given for use 
in reading each apparatus so as to obtain from them all the same value 
during a given period of intense radiation {dear summer weather). As 
may be seen by the diagram, WTeson’s radio-integrator gives much higher 
results during the summer than at any other time and much lower results 
during the winter. The hours of sunshine taken as a base of the whole 
radiation give on the contrary far higher results during winter months, 
owing to the fact that an hour’s sunshine is given the same value irres- 
pective of the time of or ^-ear. Dr. Angstrom has always used a very 
simple formula for calculating the effective whole radiation in view of 
the hours of sunshine namely : Qs Qo (.25 H- .75 S). 

S shows the relation between the present power of sunshine hours 
and its possible maximum for a fixed period of the year. 

Qo shows the maximum of the radiation for a clear day and 

Qs the required value of the whole radiation. 

Angstrom judged ^ this . formula very suitable when the data were 
taken (at^ Stockholm) for a period of at least one month. Without any 
change it was applied to the data taken at Rothamsted and the follow- 
ing table shows its precisions. The numbers express the difference in per- 
centage; between Qs as it -was noted with the Callendar and Qs as it was 
noted with the above mentioned formula. The table . gives the results of 
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a wliole 3"ear with some extra values taken from some montlis of other 
5^ears. 

Janiiaiy — 17. 

Febriiaiy 15. 

March =--- 18. 

April -f 4 — 13 + 9, 

May = II — II — 5. 

June + 5 — 12 •' — 5, 

July — 9. 

August — 15. 

September — 8. 

October — i. 

Noveiiiber O + 22, 

December — 9 + 22. 

The total variation agrees with that found by x4n'GSTROM. An examina- 
tion of the above table shows that the general tendency of Angstrom'A 
formula is to give too small values to the Rothainsted figures. 

WinsON’s radio-integrator is held to act with an equilibrium approx- 
imating to that of surrounding objects. When a quantity of heat d Q 
is received by the higher bulb in 2, d t and T i and T o time the tempe- 
rature of the bulb and of the surrounding objects is respectively : 

dQ ~ I dis) + A {Tt^ — T 0^^) d i 

in which the fi:rst term gives the quantity of calories used for evaporating 
a weight dw of liquid and the second term the quantity lost by irradiation. 
Given that the volume of the distilled liquid has to be a direct measure of 
the radiation received the second term might be neglected. But this 
cannot be a likely case because the difference of temperature (and therefore 
ot the steam pressure) between both bulbs is a necessary condition for the 
distillation of the liquid from the first into the second' bulb. 

The lower bulb may be considered to have the same temperature as 
the surrounding objects. For the purpose of experiment, three days of 
the same month were chosen for obtaining a low., an average and a high 
radiation value. 

Calculations were made from th^:* Callendar data and the dimensions 
of Wiuson's bulb on the volume of alcohol that ought to have evaporated 
dail}" if there had be.„.ii no losses. The values obtained were revspectively 
16 ?= S and 3 times the volume collected in WTuson's radio-integrator. 

We can therefore conclude that the loss by irradiation is always con- 
siderable but especially so when the quantity submitted to irradiation is 
smaller. 

This seems at first nonsensical because the difference in the steam 
pressure that causes ,the distillation of the liquid ought not to follow so 
quickly on the increase in the change of temperature as the loss due to 
irradiation. But we must not forget that at high radiation values the 
objects surrounding the bulb remain warm while the bulb itself is cooled 
by the evaporation in it which is alw=^ays noticeably inferior to the loss by 

[€®»] ' 
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irradiation. The dissipation of the heat in the alcohol contained in the 
lower btilb becomes on that account a very important factor. 

A correlation diagram shows that WieSOn'S' radio-integrator can give 
quite valuable measurements in comparison with those obtained with Cal- 
lendar’s apparatus. The curve traced is a parabola having the following 
equation : 

C =:^ ro57 y'w' 

in which C is given b3’' the Callendar's mstruinent in joules per cc and 
W by Wieson’s radio -integrator in cc. 

On the w'hole, although nevr elements may displace the above nieiitionecl 
data of comparison — CvSpecially with average temperatures given for longer 
periods — and devSpite the objections raised against its data as being im- 
possible to compare with those given other instruments of the same sort, 
Wilson’s radio-integratior is obviously in good enough agreement in its 
data to the Callendar. Considering its great simplicity and the exact- 
itude of the observations obtainable with the correction formula, this is 
an instrument that deserves to be better known and used especially in 
the ecological stations w^here the study of solar radiation becomes "^day 
by day more important. A. F. 

■603. Transmission of meteorological- agricultural data by means of 

radiotelephony 

Sanson, J. TeMplionie sans hi et previsions agricoles. La Vie Agricok at 
Riirale, Vol. XXVI, No. 13, p. 209-211. Paris, 1925. 

Radiotelephony apart from its other uses has become a powerful 
means of rapid diffusion for meteorological news which may be useful to 
agriculture. It is already three years since the Ministry of Agriculture in 
France, in view of the progress made both in the field of meteorology and 
that of radiotelephony, recognized that it ought to be utilized in the held 
of practical agriculture. Consequently, in a circular to the Prefects, the 
Ministr^"^ itself intimated that consequent on news coming in from all parts 
of KuroiJe four times a day to the Central Bureau of Meteorology, the 
latter was in a position to send out probable forecasts valid for the follow- 
ing 18-24 hours. Four times daily the Eiffel tower, at stated hours, sends 
out a message which can be picked up within a radius of 500 km. by 
all stations provided with a galena receiver. Having received the message, 
the telephone station, to diffuse the details, makes use of a bell adopting 
conventional signals. Three strokes indicate rain, six frost, ten a storm, 
a hurricane or. hail. The absence of signals indicates that no clmiige of 
weather Js expected. One of the most effective provisions for tlie prac- 
tical diffusion of this method, the multiplication of radioteleplioiiic receiving 
apparatus, has been the suppression of the fiscal tax so that a farmer now, 
with the greatest ease and' a minimum of expense, is in a position to 
prearrange work and all other cultural practices on the basis of weather 
reports which are transmitted to him. It is needless to stress the economic 
advantage. Moreover, the installation and utilisation of a radiotelephonic 

■ ' ^ " '[sw] 
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station does not require any special knowledge and is Yety eas3^ to set iip„ 
It consists of tliree parts : — {a) An antenna ; (Z?) a receiving apparatus (de- 
tector and elextric listener) ; (c) an earthing arrangement. The article in- 
dicates the processes geiierall^'^ used for the coiistnictiori of a despatching 
installatioiij enlarging especially on two tyx)es of antennae iiiteriiai and ex- 
teiiial, the latter commoner than tlie former ; it also indicates the parts 
C'f the receiving apj)aratits : — detector with, crystals and valves with three 
electrodes. Fiiia1l3^ it gives a brief explanation on earthing. A. F. 

60^1 . Botanical Analysis of Gnltivated Pastures. 

EnniNGBO M. Mcldinger fra Norges Landbrukslmskole, Nos. 2-3, i)p. 113- 
i45,Aablcs 4, bibliography. Oslo, 1925. 

Tlie iiiiportance is evident of judging the value of a pasture from a .nu- 
trition point of view, the obtaining of information as to ..the quality of 
the herbage, and for deciding uxjon the best cultivation treatment of a 
grazing land. 

Such investigations are carried out by means of a botanical anal^rsis, 
and many methods have been tried, the most successful of which is that 
of Prof. TEKJ 3 'E“NjAiV,, devised in 1923, which estimates the x)erceiitage of 
the different |}laiits of the crop. 

The great advantage of the method is that it is quick and srifiiciciitly 
exact, and That it controls and trains the estimating ability of the invest- 
igator. 

Plots are selected, each 0.5 sq. m., the number being in relation to 
the size of the field. Botanical anabases should be made, at least once a 
month. 

The exactness of the method deiDeiids upon the' estimating ability 
of the investigator, the number of plots in relation to the area, and the 
suitable distribution of plots. ■ W. S. G. 

Agricultural Botany, Plant physiology and chemistry. 

605. A Moeiiergetfc law in plants, 

TKimoiisi;;^, P). F., TsAurMANN, S. and Bonnet, R. Loi bioetiergique de la 
formation des hydrates de carbon aitx d^peiis des proteiques et des graisses 
cliez les vegetaux, €. It de VAcademie des sciences y. 180, No. 15, p. 1 181-1183, 
Paris, 1925. 

During germination in the dark and in distilled water, a process which 
consists almost solely in the formation of celMose at the expense of the 
reser\^e of the seed, the gross energy yield varies in proportion to the re- 
serve, being high (72 %) in seeds rich in starchy matter (rice), weaker 
(65,%) in those with smaller quantities of starch and larger quantities of 
proteins (lentils), and decreasing to 53 % in seeds 'composed of a mixture 
of pioteins and fats (ground nuts), 

' Gn the, basis of these facts, the conclusion is arrived at that, hi the 
seeds 'investigated, the formation of hydro-carbons entails a considerable 

r' ' ' ' 
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loss of energy if it takes place at the expense of proteins, and that it is 
still large, but less so if it takes place partly at the expense of the fats. 
Extending the researches to other seeds, it was seen that there is a general 
law and that the values obtained by calciilation are fairly close to those 
obtained experimentally. By w^hiclithe followdiig law may be forniiilated 
that, plants the transformation of proteins into hydro-carbons is accom- 
pwnied ly a loss of 35 % of the metabolized energy and that of fats hy a loss 
of 23 %. , ' A. F. 

606.' Gcntrib'iitioii to tire imowledge of the influence of acidity on tlie 
growth of plants, 

Nkmec, a. and Duchon. Prispevek k otazce vlivn acidity 11a vzeiist restlin. 
Zpravy vljzh, lislacu zemedelskych no. 8, Ministry of Agriculture. Prague, 1925. 

W'aterculture experiments made on maize and blue Itipiii for the study 
of the iiiiliience of the nutritive mediiinhs reaction on the plant lead 
us to follow' iiig conclusions : the development of plants^ cultivated in 
the artificial inediuni of nutritive solutions, depends on the reaction of the 
liquid, and this is an iniportaiit factor in growth. 

As the concentration of the hydrogen ions ascends, ^jlants seem to 
show a tendency to accumulate the mineral products in their leaves and 
roots. The optimum reaction of the nutritive smTomidiiigs for the growth 
of plants is ruled the stage of development of the plant in question, in 
which the hydrogen ions in the solution pla^^ their part. 

If the acidity’' of the liquid surroundings starts its influence at the be- 
ginning of the germination of the seed, the optimum return corresponds to 
a feebty acid reaction of pPI = 6,0. Maize plants first raised in normally 
nutritive surroundings and later on, in an advanced state of development, 
put into liquids of varying degrees of acidity, show a maximum growth 
at a higher acidity of pH = 5.1. Finally by letting the nutritive solutions 
of different degrees of acidity act upon the plants when fully developed 
the most favourable growth is shown at a reaction of considerable acidity 
pH = 4.0. Moreover we find that the acidity tallying with optimum growth 
for a lupin grown all the time in the same solution is less — pH = 6 ' — • 
than that for one introduced at a later stage of development • — pH === 5, 
Whereby we see that the germinating grain is much more sensitive tO' 
the acidity of its medium than more advanced plants. 

With the progressive development of the maize plant, the optimum 
growth reaction tends towards a, higher concentration of Hions, so that 
the optimum acidity index of grown plants corresponds to a fairly high 
H ion concentration. The reaction of. the nutritive medium undergoes 
important' changes during plant growth. It is interesting to mote that^ 
these changes tend to force towards or even to stabilize the reaction of the 
nutritive solution at a; certain fixed concentration of hydrogen ions. 
However these' changes in reaction only take place as long as the degree' 
of the acidity 'of the liquid exercises a toxic influence on the 'organism of 
the plant. 

In short our experiences teach us that the living plant possesses a 

[ 606 ] 
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certain power for regulating the reaction of the medium in which it grows^ 
which is able to change an unfavourable concentration of hydrogen ions 
into one more favourable for the growth of the given variety, 

(joy. The Relation of Root Growth to Oxygen Supply in the Soil* 

Cannon, W. A. Ecology, Vol. V, No. 4, pp. 319-321. Brooklyn, i<32..|. 

The writer in making water extracts of soil, considers two factors of 
special importance (in all surroundings and for all species of plants) na- 
mely, the temperature of the soil and the quantity of oxygen supplied to 
the roots. 

As is known, a variation of temperature, the other factors remaining 
equal, causes an immediate variation in the aniomit of growth of the roots. 

Similarly it be said that variation in the partial pressure of the 
oxygen in the soil air (being low) produces similar results. 

In his note, the author aims at defining two points in the teiiipe- 
rature-ox3^gen relation of the roots namely : — how an increase and decrease 
of temperature can modify the amount of growth of the roots themselves, 
in the presence of a low partial pressure of oxrj^gen ; secondly, the actual 
correlation between the quantit}^ of ox^’-gen required to produce certain 
amounts of root growth and the capacitj^ of absorbing oxygen by soil 
water at a given temperature. Deficient oxygen is a limiting factor of 
root growth at mij temperature and in a ratio which is characteristic 
both for temperature and species. For this reason from this point of 
view, an expression which would define the amount of growth in relation 
to temperature and ox^^gen supply would be very desirable. Bbr this pur- 
pose the ratio of growth and the relative growth connected with the two 
factors may conveniently be used. This ma^-^ be defined as the amount 
of gro^vtli observed at a given temperature and in respect of a given partial 
pressure of oxygen (?') divided by a certain amount of grorvth at the same 

temperature hut in normal conditions of aeration, (R) namely ^ 

It has been found that, at least up to a certain degree, the relation 
of growth may be characteristic for a given species. Tliat defined, such 
relation seems to have at least two notable characteristics. In certain 
constant conditions of low pressure of oxygen, its value varies inversely 
with the temperature, while at constant temperature, its value varies di- 
rectly wdtli the partial pressure of the oxygen because the latter is small. 
In the few instances w^Mcli follow from the first of these characteristics, 
it may be noted' that only the tenqoerature varies, further note that in 
all the experiments in which the oxygen is showm in percentage, it is 
understood that the mixed gas is nitrogen and that the reference is to 
volume., 

With Allium Cep a using 1.6 % of' oxygen the ratio of growth varies 
between 0.6 and 0,9 at 16^ of temperature (C.) and from 0.8 to 0.25 at 

Citrus medica with 2.8 % of oxygen has a ratio of about i at 23^^ and 
about 0.6 at 

With. Zea Mats, with 3 % of oxygen the ratio is about 0.35 at 17^ 

im} 
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and about o.o6 at 30 degrees. It was however observed with these, three 
species that the root growth decreased as the temperature increased. It 
is also clear that specific difierences exist, as is shown by the reactions, 
between the quantity of oxygen in relation to the temperature. 

Similar reactions were obtained with Opimtia versicola, Pimm sati- 
vum, Gossypium Iiirsutum and Potentilla anserina and may consequently 
be accepted as representing the usual relations of the root s^^stem. Re- 
turning to the consideration of variations in growth consequent on changes 
in oxygen, the temperature being constant, the author mentions the 
following results. 

At 20^ with Prosopis vekdina, the ratio of growth is 0.14 with 0.06 % 
of oxygen, 0.33 with 0.8 % of oxygen, and 0.71 with 2.2 % of ox3?'gen. 
Zea Mais at 17^ gave 0.66 with 3.6 % of oxygen and 0.98 with i % of oxygen. 

For Citrus sinensis, at 27^ the ratio is 0.6 with 0.8 % of oxygen and l 
or normal with 1.2 % of ox^^gen. Similar results were observed in other 
experiments, from which it appears that the condition reported is general 
Two points ma3^ be noted — firstl^q diverse relations w^ere established in 
roots with an equal supply of oxygen, when, however, the latter w^as in 
ver^-^ small quantity, in which case as wns observed previous^, there 
may be specific relations. Secondly what constitutes a small suppfy of 
oxygen is purety a relative matter. 

Again, such small quantities of ox3^gen may easity coincide with such, 
quantity as the water is capable of holding in solution at various temper- 
atures, varying from 150 to 30*^ C. A. FI, 

6 :»S. The dispersion of the endosperms of maize. 

Bkssenich, Fr. Untersuchungen fiber die Bndospermenentleerung von 
Zea mais. Jahrbucher f.wissenschaftliche Boiamk,v. 83, No. 2, p. 231-272, 7 fig., 

16 tab., bibl. Leipzig, 1925. 

Baibi, P. Untersuchungen fiber die Abhaiigigkeit der Bndospermenent- 
leemiig bei Zea mais von verschiedenen Salzen. Ibidem, p. 273-320, 2 fig.^ 

17 tab. 

It apT.ears from BessBniCh's researches that the dispersion of the en- 
dovSperm of Zea mats is prevented by sui|)hate of calcium and is retarded by 
the H. ions of various acids. Ever3^ acid has then a specific action deter- 
mined b3' the anions ; thus hydrochloric acid has a greater preventive ac- 
tion than that of phosphoric acid at the same pPI concentration. The most 
favourable conditions for dispersion are given b3^ pK = about 5. 

The OH ions also have preventive action which is reduced as the 
neutral point is approached. Dahn has renewed Bessentch’s experi- 
ments,, improving the technique, in such a manner that ' 8o % of all the 
investigations remained unafiected by bacteria. The quantity of sugar 
evacuated (which in many experiments attained 80 % of the maximum 
quantit}^ possible of the starch content) is subject to considerable varia- 
tions even between the grains of various plants of the same race. The 
experiments are onl}?* comparable between the grains of the same plant and 
are made at the same temperature and with the same duration. Solii- 
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tioBS of the cMorides of the alkalies and of the alkalme-eartlis, in deter- 
mined concentrations, prevent the empt5dng of the endosperm. They 
are here put in order of capacity for so doing : Na, NH,,,, Mg, Ca, Sr, K, 
Ba, hi. Sodium salts in order of capacity for such action are as follows : — 
sulphate, nitrate, chloride,, primary phosphate, rhodonate, tartrate, bro- 
mide, borate, carbonate, secondary phosphate, acetate. It still remains 
however to be proved whether it is a case of simple action of ions. 

The endosperm of maize, in a dry state, does not contain any active 
diastase ; for hydrolysis of the starch the alenrone stratum is necessary", 
which is probabh’ tissue formed by diastase. This function cannot pos- 
sible be exercised by the scutelkm. 

The reduction of the starch in the endosperm of maize is not a true 
enzymic process, but the vital activity of the cell is necessary for it. The 
diastase is diffused in the dispersion fluid. When the latter is caused 
to act on soluble starch it is seen that certain salts (chloride of bariiiiii and 
of lithium), with o.i molar ous concentration, help the hydrolysis of the 
starch, preventing however- the emptying of the endospenii at tlie same 
concentrations. On the other hand, for example, chloride of calcium at the 
same concentration greatly hinders the reduction of the starch, while it 
acts rather less than the other salts on the divSpersion process. 

Inasnutch, as the processes indicated should be undenstood as attached 
to the vital activity of the cell, it may be considered that the preventive 
action of the salts is effected either by suspension of vital activity or else 
by its influence on the permeability of the plasma. F. A, 


609, The Growth of the Cotton-Plant in' India. 

Inamdar R. S. Singh S. B. and Pande T. D. (Benares Hindu University). 
Annals of Botany, Vol. XXXIX, No. CUIV, pp. 281-3x1, fig. 8, bibliography. 
Toiidon, 1925. 

The Authors carried out reseax'ch on the relative growth-rates during 
successive periods of growth, and the relation between growth-rate and 
respiratory index, throughout the life-cycle of the cotton plant. 

An investigation of the quantitative analysis of growtli in 'Hclian- 
thus was carried out by Kidd, West and Briggs, and it was decided to 
apply their methods of work 'to trojiical plants in order to evaluate (plan- 
titatively the internal and external factors concerned in growth,. 

The experiments were designed to compare : — 

{a) The relative growth-rate curves of plants grown in different 
periods of the year. 

(6) The relative growth-rates with variations in leaf-weight ratio 
and the leaf-area ratio. 

(c) The relative growth-rates on the one hand, a,'ad varia;tions in 
the respiratory indices of the entire plant and of its parts througliout the 
life-cycle on the other. 

Selected seed of the variety roseum of cotton were used in all the 
expeximents. 

[^m] ,, 



Fig. 124. -^ Growth of Cotton Plant in India, 
a =5! Kespiratory indices of leaves. 

I b *= » , » . . stlaw. 

c = ^ » » toot. 

d'zsi^' Gtowllt rate. 


<0 = ' K.espiratory indices of whole plant. 

X ss=; Weekly mlative growth in , percentage. 
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Respiration was measured in the laboratory at a temperature of 38^ C. 
Separate estimations were made for roots stems and leaves* 

The growth of cotton plants was measured by the dry-weiglit nietliod, 
and the relative growth-rate per week calculated on an expoin-Mitial basis 
A summary of the authors' work is as follows : 

(i) The growth-rate curves show a maximuiii increase which is 
reached sooner or later according to the duration of the vegetative pcaiod* 
The shorter the vegetative period, the earlier is the maximum reached, 

{2) The growth-rate curves are compared witli variations in the 
leaf-weight ratio and leaf -area ratio. The growth-rate curve is divided, 
into three phases in this connexion : 

{a) All initial phase when the cxirve agrees neither with, the leaf- 
w'-eight ratio ' nor the leaf -area ratio. This may be due to the leaves not 
yet having attained their maximum assimilating capacity. 

{b) An active phase of growth when the relative growth-rate curve 
Tuns parallel to the curve of either the leaf-weight ratio or the leaf-area 
ratio. In plants grown in bright weather in the summer, tlie growtli- 
rate is influenced by the percentage-weight of the leaves, while in cloudy 
weather the area exposed appears to be the determining factor. 

(c) In the last phase of growth there is greater decrease In the 
growth-rate than can be accounted for by the decrease either in the per- 
centage leaf -weight ratio or the leaf -area ratio. This may be due to 
reduced assimilating capacity of the leaves. 

(3) The growth-rate curve is compared with the course of the respi- 
ratory index of the plant throughout the period of growth. The course 
of the respiratory index is found to run parallel to the growth-rate curve, 
a conclusion which can be extended to the resitlts of Kibd, WksI' and 
BniGGS on Helianthus, The results on the respiratory values of the meris- 
tematic tissues differ, however, from those obtained by the three authors. 
It is concluded that the course of the respiratory index merely expresses 
the intensity of the series of protoplasmic activities " which influence 
growth-rate. It does not seem to have any influence on the decreasing or 
the increasing of growth. W. S. G-. 

6x0. Studies in Transpiration of Seedlings of Conifers, * 

PKARSON, G. a. Ecology, VoL V, No. 4, pp, 340-347, .fig. 2. Brookbui, i02.|. 

In 1919-20, transpiration measurements were made at the v^otith 
West Experimental vStation (Los Angeles) on seedlings of four coiiifers, 
natives of the mountain of Arizona and New Mexico. Tlie sp(‘ci(\s sti- 
lected were the western yellow pine {Pimis scopulomm), lEcudoEiiga itixA 
folia, Finns aristata and Picea Engelmanni. 

The habitat zone, of the yellow pine is at an elevation of 2000-2500 
metres, where the average annual rainfall amounts to 22 inches and that of 
the niaximuiii temperature to 75<^E. 

The seedlings in question, varying in age from 2 to 5 years, were 

“^See ; Baiks Charles, C. Pliysiolo.cricU requii^ments, of Rocky Mountaiii trees, Jom\. 
Agric. Res.^ Vol. 24, Xo. 2, pp. 9/'i64, 1924. 



Puts XXXVlii 



FiO. I2S. - Pmus scopulonw, and Pseudolsuga taxHoUa in pots prepared for measnring evaporadou. 
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planted in galvanised iron vessels, about 25 cm; liigla and having an upper 
diameter of 2:-) cm. Preliminary experiments had shown that the method 
of coating i>ots with sealing wax was unsatisfactory and therefore metal 
vessels were used. 

Ill the ]);ipei: cover wrapping at the base of each plant (fig. 25), a one 
inch liole was made and. these holes were closed later by a covering which 
left a sinaii space round the stem of the |)lant ; these spaces were then 
closed with clay. Air and water were introduced through a glass tube, 
tlie .lower extremity of which ended in a cylindrical porons receptacle 
(IgviNOvS'i'ON), ]>erforate(l at the sides and inserted in the soil. A small 
glass ca.p over the free end of the tube served to keep out tain while 
allowing air to enter. Tlie soil was taken from the surface in a Pimts 
sarptiloninh forest at the base of the trees themselves. It was sifted through 
a 3 mm. sieve, of such a mesh as to exclude only the larger iiiaterial. 
Prelirnimiry experiments made in the soil of the imined.iate vicinity had 
proved the wilting coelficieiit to be 10.5 %. 

After tlie seedlings were idanted in the vessels, water was added to 
bring tlie total hiimiclity contained in the soil to 20 %. The gross weight 
of each vessel with luimidily of 20 % was then calculated, and after each 
weigliing, rhiring t.lie iieriod of the experiment, the weight was always 
broiigiit ui") to its initial amount. Judging from the growth and excellent 
develojmieiit of the system of all the species, except Pinas aristata, 
it may l)e deduced that: tire vessels furnished absolutely suitable conditions 
of soil. 

The interval between the various weighings was varied according to 
the season ; during the spring |>eriod tlie weighings were ordinarily made 
every 3 or 4 days, but during late autumn or winter the interval was 
prolonged to a nirnith or moie, .lAom about the middle of June to the 
middle of October, a.ccording to tlie w^eather, the vessels w^ere taken out 
of tlie room in wliich they v/ere sheltered and exposed to full daylight. 
They were ]>ruti‘CtA'‘d from, excessive sunshine by small meshed wire net- 
ting. l:k 4 ;weiMr tin* 1st January and tlie ist Aiiril the plants were kept 
in a cold, sliglitly illuminal.cd room. 

During tlu' 'progress of tlie experirueut numerous problems arose which 
it was dcsira.l>l(‘ to solve coin]>kr1ely. 

Althougli transpiration of conifers has lieen studied by various wox- 
kms, l:lu‘y iiavc, excc*pt i:ii few casCvS, studied 'the sul'iject from points of 
view tii'lTerent from those here i).rescmted. The most important of the prob- 
lems to lie soivtal was to obtain a satisfactoiy' series of data which 'would 
ena1>,l(.‘ a com;|)aris<m to be made t>f the behaviour of various species. 
Tile tisiiai inetliod of ' considering transjuration on the basis of the leaf 
'Surface h;is been a,bandoned because it cannot express the desired relation. 
From a forestry' point of view, the vatious species should be compared 
by taking intc) account the quantity of water consumed by trees of equal 
size and volume. ■ . ' 

The tree wliioh transpires kess per unit of leaf surface is not neces- 
sarily that which consumes less water, since this apparent economy may 
be more tluui balanced by a larger leaf surface in proportion to the volume 
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of the tree itself. The first thoxiglit was therefore to obtain a satisfactory 
b<asis, estimating the transpiration per unit of weight, for each plant. 

Seedlings of approximately equal size, will produce closely con !j}a ruble 
data both in green weight and dry, but varying the size, a,ge <iik 1 form of 
tile plants, even of a given species, will, on the contrary, cause confusion, in 
the results. ITom that it is deduced that there is not a direct relation 
between the ainoiiiit of transpiration and the entire mass of tlie seedling ; 
however, it is evident that some relation ought also to exist. It might be 
supposed that the transpiration was in some way proportio,nal to the mass 
of active tissue, but a tree contains also more ox less inert wood. As the 
seedling becomes older the, proportion of live tissue in the entire mass de- 
creases ; it is generally less than 5 

A better basis of transpiration is found in the grovlii. 

The increase in dry weight is a direct measure of activity and it 
furnishes also the proportion of the amount of active tissue existing at 
any time in the tree. Another problem arises from the fact that some 
species grow naturally under different conditions and presumably under 
such difereiit conditions have different requirement to realize optimum 
development ; on the other hand in order to compare their activity they 
should all be grown side by side in the same medium. In the experiment 
here described, all the species were grown in the climate and soil siiited-to 
Pinus scopidorum and only the species Picea Engelmmmi in more favour- 
able ' conditions of humidity. 

The commencement of growth was notably accelerated by keeping 
the plants in a greenhouse during the spring months. 

For practical purposes it might be useful to have at disi,)osal various 
young plants each of which takes the place by itself of the species under 
co,nsideration and can be grown in conditions absolutely similar to those 
existing in nature. 

Capacity of resistance to drought, — In the course of these experiments 
interesting observations were made regardi.ng the beliaviour of the seedlings 
in respect to drastic reduction of humidity in the soil. On ,10 August 
1920, in a series of vessels which j)reviously were kept at a cousta,rit 
hiiniidity of 20 %, or apj^roximately 9.5 % relatively to the wilriiig coef- 
ficient, disci,)iitiniious watering was practised on the soil in (|uestion. The 
amount of transpiration immediately coiiimenced t<,) diminish, at the end of 
the first month, it was in many cases less than 3 ‘X) ^“>1 f'he normal At tire 
same time the hiiiindity of the soil decreased in amounts vaTyi,i'ig from 
2 to 5 tenths of i % of the wilting coetricient. 

During the last two months, the transpiration was almost :im|)crce;pt- 
ible‘: the plants of all species showed signs of feebleness indicatc'd by elniiige 
of colour or drying up of occasional leaves ; however, tliere was 110 a'lrpear- 
ance of wilting. With the coming of cold and snow in tlie latter part of 
October,' the vessels were sheltered in a greenhouse, but a change in 
mean temperature from 32^ to 54^F. gave no appreciable indications re- 
garding transpiration. 

,To ascertain, which plants were really living, two vessels of Pinus sco^ 
pulofum were watered on the X3th November 'renewing the' humidity in the 

[Sii] ' • 
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Tabi,b I» Transpiration in relation to increase in dry weight. 



Age when 

Dry weight gni. 

Transpiration 

Water used 

Species 

planted in 
vessel 

Initial 

<a) 

Increase | 
in 

2 years 

1919 and 1930 
gm. 

(b) 

per I gm. of 
increase 

' 0/ 

/o 

Pimt-s aristala i 

5 

7-56 

19.80 

, 8.186 

412 

)) 2 

5 

5.42 

13.78 

6 ..j .65 

468 

-P. scopulomm 1 

3 

6.03 

30.25 

1 1. 219 

371 

» 2 ...... . 

2 

2.55 

16.69 ' 

6,469 

388 

« 3 

2 

2.87 

22.83 

9.771 

428 

Pscudotsuga taxi folia i . , , , 

4 

8.76 

29,06 

10.895 

375 

)) 5 ) 2 . . . . 

4 

11.07 

27.61 

10.672 

387 

P. Enii^elnianni i 

4 

7.14 

16.51 

5-478 

353 

)) 2 

4 

7.83 

3 r .33 

11.445 

3 ^ 65 ' 


N, B. — Of the values given above each represents three plants since each vessel 
contained three seedlings. 

(ff) Calculated from the proj>ortion between green and dry weights of similar plants. 
(6) The covers for the detenni nation of the transpiration were applied froiri the ist 
July to the 3rcl October 1919 and from the 3 March to the ist September 1920. 


Tabtk II. — Wilting coefficients. 


Species 

Marly day soil (i) 

Prepared soil 

0.50 marly clay, 0.50 sand 

No. 

of ■vessels 

No. 

of plants 

Wilting I 
percentage 1 
coelldent | 

No 

of vessels 

1 No. 

j of plants 

Wilting 

percentage 

coefficient 

arislata 

4 

10 

10.56 

2 

2 

< 3-35 

P. scopulotiim 

4 

S 

10-55 

5 

7 

5.S0 

Pseudotsutai taxifolui , . . . 

4 

10 

10.30 

4 

4 

6,26 

Pinus mitdmanni , , . . , 

1 

3 

10,23 

3 

1 

3 

6.03 


(i) The vtjsscls consirleretl in Table i form a part of this series. 


former proportion of 20 %, and immediately tlie amount ■ of transpiration 
increased and the supply of water being maintained/ after a xiiorith new 
shoots appeared. During the early part of the following winter the tips 
of various plants turned brown, but in most cases the greater part pf the 
plants remained fresh, thus indicating a localisation of the excessive lack 
of water. 

As a rule, the younger shoots suffer most. In some vessels single plants 
remained fresh for a long time after their companions in the same vessel 
were dried up. In the course of this experiment it , was shown tliat.all 
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tlie plants were dead by the 8th April, except one Pinm arisiata, W'liicli 
lived until the month of June. It is not ];)(>ssib 1 e to draw definite con- 
clusions regarding the resistance of the various s'pecii'S to clrought, exce])t 
tlia.t Piji'fis (irislala seems to resist better than the others. 

The most important fact ascertained in tJ.ie eonrsc of tlicse experi- 
ments is that all the s])ecics used have a suri>i'isirig degree of re.si stance to 
transjiiratioii even when the supply of water is reduced to a dangerous 
niiniiiiuiii. 


Capacity of absoypHon of water from the soil. 

The capacity of the plants to absorb water from the soil depends on 
their osmotic power and esj)ecially on their capacity for extending their 
roots ill search of moisture. In the seedling stage a rapid penetration into 
the depth of the soil is itself an indispensable condition for survival. 
Exilerinieiits made on the wilting coefficients indicate that in this respect 
no substantial differences exist between the various species respecting 
the power of absorption of water in the soil. More exhaustive experiments 
may show more definite differences, but it is certain that these will 
never be so great as to give any species an appreciable margin over the 
others, 

The study of wliich we have described the principal parts, is certainly 
not sufficiently exhaustive To give answers to all the cpiestions considered. 
However, it proves, as has already been pointed out, that in these species 
there is a large margin of resistance to lack of water when the soil becomes 
very dry. As regards the problem of the humidity of the soil, as is 
indicated b}^ the wilting coefficients, the data collected do not present 
such differences as to make it possible to assign, in this respect, any 
marked supremacy of one species over another. The more important 
results and' the standards more adapted for similar enquiries may mean- 
while be summed up as follows : 

' (n) The problem of transpiration in the forest is more exactly ex- 
pressed in terms of loss of water by humidity than in those of increase in 
dry weight. To determine such increases all plants used in llie experiment 
should be weighed before they are planted in the vessel and a. s|)eciineii 
of each class should 1)e selected to determine the proportion of dry 
to green weight. Tor certain purposes, it may be useful to express trans- 
piration on the basis of leaf surface. 

(h) There should not be too many sx^ecimeiis in the experiments, 
X?ach species should be represented by at most to ]:>lants ; a. margin of 
25 % should however be allowed for plants which die or grow al>jioi:!iially. 

{c) The metal vessels should be at least 15 cm. in. diameter and 
25 cm. high. In all cases it is preferable to use a gTeenlioiise, 

(d) There are various problems regarding tlie re 1 atix.)ns bt; tween the 
water and the seedlings. Each one requires separate experiments. In 
addition to those here described there are the relations ti.) transpiration 
in winter, resistance to high temperature, to the effect of light, of hiiraidity 
and wind. JSacli experiment, as is obvious, is concerned with many stages 
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of a seedling and it is also desirable tliat it should be carried out in 
more than one kind of soil. 

Much cate should be taken in the selection of the plants 
employed. A general want of consistency in plants of the same species 
and class may alfect the value of all data. A. Fa. 

Oil. The persistance of vitamin A in plants. 

Coward Hope, K. (Dep. of Physiology and Biochemistry, Uiiiv. College, 
I^oiidon, The Persistance of Vitamin A in Plant Tissues. T/ie Biochemical Journal 
V. XIX, No. 3, p. 500-506, 4 fig., bibl. Tondon, 1925. 

Vitamin A is not used in any process of the plant living in darkness . 
It appears to increase when the leaves lose their green colour and become 
yellow. It is completely destroyed when the leaves wither and die. 

It is not diffused to an appreciable degree in water from the end of 
a cut plant. A. F. 

612. The chemical constitution of the cortical membrane of the potato. 

Rhodes, Ph (Department of Botany, University of I^eeds). The Chemical 
Nature of the Membrane of Potato Cork. The Biochemical Journal, v. XIX, 
No. 3, p. 454-463, fig. I, hibl. Dondon, 1925. 

The cortical layer originates from metamorphoses of fatty substances 
and always contains a certain quantit}^ of fats which have not undergone 
change and which are soluble and give to this layer the property of 
being coloured. 

For the most part the layer consists of a complex of fatty acids, 
relatively insoluble, which yield to prolonged .sax^onification. The noii- 
saponifiable matter contains a considerable quantity of volatile bodies ; 
traces of glycerine are also found in it. 

These facts may be of imx)ortance in the formation of the cortical 
layers. A. F. 

613* Ammoiiiia and trlmetfiylamine as odorous constituents of the cot- 
ton plant. 

Fow:i?:r, F. R. and ChESNitI', V. IC (Phytocheinical T^aboratory of the Bu- 
reau of Clieniistry, IT. vS. De|;>. Agr,).'Tlie odorous Constituents of Die Cotton 
Plant. Emanation of Ammonia and Trimethylainine. from the living Plant. 
The Journal of the American Chemical v. 47, No. 6, p. 1751-1774, Wash- 

ington, D. C., 1925. 

The object of this long experimental research was to see if it were 
possible to isolate from the living cotton plant certain odorous constituents 
which had an attractive effect on the stalk weevil. 

Fxom the concentrated sap of the plant, extracted with ether and 
distilled, a brown-yellow, clear, limpid, essential oil was obtained, of a 
density of 0.9261 and polarisation 3^.91, with a rather pleasing , and 

^ [€ii«6ia] 
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persistent strong odour ; contaitiing aldehyde and giving a strong reaction 
with fiirftirol 

The concentrated distillate, which represents all the odorous and 
volatile coiistitiieiits, contains : — 

(1) Methyl alcohol in large quantities and traces of acetone, 

(2) Am3d alcohol in small quantities and higher hoiiiologiies. 

(3) Acetaldehyde and a trace of aldehyde with a. liiglicr carbon 
content, probably a new compound. 

(4) Very small quantities of vanillin. 

(5) A plienob in minute quantity. 

(6) A dicyclic terpene oj)tically inactive. 

(7) A very small quantity of one of the ]>araflins. 

(8) A blue oil, which probably contains azuletn 

(9) Formic, acetic, caproic acids. 

10) Aiiinionia. 

11) Trimetliyl amine. 

The last two substances are found in rather coiisidera1:)ie quantities, 
but aiiimoriia predominates. Both emanate from the living |)laiit. It 
seems that the triinethylamine x^osvsesses a certain power of attrjicti'on for 
the stalk weevil. Experiments, however, are being made to deteniiinc if 
it really can constitute a food for this insect. A,. It 

614 . Relations between tlie suAessive quantities of phosphoric ack! and 

nitrof^efi in the leaves of well mamsired vines, 

Lagatij,' H. and Matj^ik, E. Relation liiieaire eiitre les quantiles success! ves 
d'acide phosplioriqiie et d’azote contcniies dans la feuille de la' vigiie bien alF 
meiitee. 6\ i?, de VAcadmiie des sciences, v. 180, No, 15, p. x 179-1x81, fig. i, 
Paris, I '92 5. 

The experiments of the writers show that, in well ixiatiured plants, 
the evolution of the physiological relations of the fertilized elcjiieiits, ob- 
served in the leaf, appears to obey certain simple laws. In fa.ct exjTressiiig 
the results of the observations graphically by the metliod of Cartesian co- 
ordinates, a line is obtained which is very neaiiy stniight. 

In May only wEvS there a slight relative excess of nitrogen, due to 
the fact that the nitric part of the manure, combined with nilrogcn id- 
trified by a favourable season, exaggerated the absorption of nitrogen, 
which might have been injurious to the plant. Between June and 
September equilibrium was attained and after the grapes were picked 
the leaves rejuvenated chemically and became green in comparison with 
those of The unmanured plot. 

The reduction of the crop in the other plots went pari passu with the 
deviation from the straight line. The researdies may therefore serve t<j 
demonstrate in , the case of deficient nourishment and scanty yield, the 
insufficiency or the excess of one of the fertilizing elements in comparison 
with the 'Other. A. F. 

# 
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615. A new substance in essence of lemon« 

Romeo, G. (Ciiemical Lab. of the Chamber of Commerce of Messina). 
Sopra 1111a vSostaiiza prcsnmibilniciite nuova delbessenza di lkn.oia&. Amali di 
cMntica applicata, v. 15, No. 7, p. 305-309. Rome, 1925. 

Tile Wiilet, frotn some kilopjramines of oil of ttirpentliie essence, has 
obtained a light crystalline substance, which at sight is different from 
stea.ropteiie and which wms not identiiied with any other kiiowm 
sul}stfi.iice in essence of leinon. It melts, in the raw state at 57 ^^- 58 ^h is 
sohilde in cold water to the extent of about i %, at boiling point 7 %, 
is very soluble in inetliyl and ethyl alcohols or, better, in vStiiplmric etlier. 
Heated to an anhydrous condition, it boils at 260^, but undergoes a partial 
decomposition. It is dextrorotatory with a specihc rotator}''- power of 
390.26. Its ciiemical forniitla would be Cxo O3 ; the quantity was too 
small to enable tlie constitution formula to be established. A. E. 


CROPS IN TIi]\bP'KRAtrE 


AND TROPICAL COUNTRIES 


Cereals and foiw^e cro-ps, 

616. Recent researches on wheat m Russia. 

I. — Vavieov, Prof. N. K. poznaniou miagkikh pcheiiitz Triiicum imlgare 
Vili. SistcmalilvO-geografitcgcski etud. Tvoudy po prikladnoi botanike i selekzii 
Izdaiiie Gosoudaustveniiago Instituta Opytiiof Agrononiii Toni 13'^ Vypoiisk 

stran. 149-257 ; ris. x, tab!. 3, Karta i {Contribiitioix to the classification of 
soft wheats, Triticum vulgar e Vill. Bulletin of Applied Botany and Selection, 
Publication of the Government Institute of Experimental Agrotioniy. Vol. 
13th 1st number, p. 149-257, i Fig., 3 tabl. i map, suiiimary in Bnglisli, Petro- 
grad, 1923). 

II. — Baroueina, Mine E. Ox>yt vsisteinatitche skago izoutchenia rassovago 
sostava. v upredielakli odnoi raznovidnosti miagkoi pclienitzy {Triticum vulgare^ 
var. fcrfiigineiim Ab Tam-je str. 260-368, 4 kart, 7 riss., 14 tabl., bibliogtafia. 
(Ex|:)crimei:itvS of a botanical investigation of characters (Jordan) in the limits 
of a single variety of soft wheat. Tniicum vulgare, vat. fermgineum AL Ibidem, 
p. 260-366, 4 platCvS, 7 fig., 14 tabl., bibliography, sumiiia^ry in English). 

III. Oreov, a. Ccografitcheskii zentr proiskhojderia i raivii vozdelyvania 
tverdoi pclienitzy. Tnticum dunmi Besf. Tam-je, str 369-459, %2 tabl, bibliogr, 
{Geograj)hical centre of origin and cnltivation of the hard wheats. Tritiewn du- 
rum Desf. Ibidem p. 369-459, 12 tabb, bibliography, summary in English), 

IV. NicoiABVA, M. A. Cytologitcheskoe izsledovanie roda Tnticum 
Tam-je str. 33-44, i riss. (Cytological investigation of the genus Triticum, 
Ibidem, p. 33-44, i fig. summary in English). 

V. — PissARBV, V. Pererojdenie pcherdtzy Tam-je, str. 59*70. (The dege- 
neraton of wheat. Ibidem, p. 59-70, summary in French), 

• [«<«] 
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VI! — Govorov, h. Priroda razlitcMi ozimyldi i iarovykli for in klilobiiykli 
zlakov y sviazi vS voprossoiu zimositofkovsti ozinyMi. Tam-je, str. 525-550, 14 tal)., 
bibl. (Tlie difference of characters in the winter and spring forms of c'creals in 
relation to the resistance of winter crops. Ihidan, p. •^4 tJ'il)!., biblio- 

graphy, summary in .English). 

VII. — Iakonchkinu, Prof. S. Pclienitz'y Ktynia. Tam-jc, vStr. 7i>n'47, 
37 tabl. (Wheat of the Crimea, Ibidem, p, 71-147, 37 tabl, stiniinary in hliiglisli). 

VIII ZiiuivOVvSKY, Prof. P. Persidskaja pcheuitza v ,Zakavka,zie. l'\im~je, 
str. 45-55, 2 Kart, 7 tiss. (Persian wheat {Tnticum persicum) in tlie Pranscaii- 
casns. Ibidem, p. 45-55, 2 4)!., 7 fig. summary in E)nglisli). 

IX. — MaIvSijmov, S. Ozimaja pcheuitza Rostov. Nakhitchevanskof Opyt- 

iioi Selsko Ivhoziastveniioi vStanzii kak vSortovodiiyi material levcstia po Opyt- 
noniou Dcloit Dona i Severnago Kavkaza, Troudy Selsko-Khoziastveniiykli 
Op5dnykIi Oiitclirejdenii. Vypousk 4ii str. 150-163, RovStoffna Donoii, 1924. 
(Winter wheat of the experimental station of RostofT on Don, as selection ma.- 
terial. Journal of Experimental Agronomy of the region of the Don and the northern 
Caucasus, 4tli Nimiber, p. 150-163, summary in Rostoff on Don, 1924). 

X. — NoSSATovsky, a. Polskaja pcheuitza {Triticiim polonictmi) v Dons- 
kom okroiige. Tamje, str. 130-135, i riss, {Tfitictim polonictmi in the Region of 
the Bon. Ibidem, p, 1 30-1 35, i fig., summary in Ihiglish). 

XI. — KobMAivOV, S. Tchernooskaja ozimaja x)chenitza {Tritlcum vulgare 
var. nigroaristatum). Tawije, Vypousk 6*^ str. 135-14,1 (Triticum vulgare var. 
nigroarisiatum, Ibidem 6th niiniber, summary in Ihiglish). 

XII. — Ternovsky, M. Pcheuitza Stavropolskof Goubernii. lyoudy po 
prikladnof hotanike i selekzii. Gossoudarstveiinyi Institiit Opytnof Agronomii, 
Tom 13, Vypousk i, vStr, 484-508, 15 tabl. Petrograd 1923 (Wheats of the .Pro- 
vince of Stavropol. Bulletin of Applied Botany and Selection, publication of the 
Government IiivStitute of Experimental Agronomy, voL 13, ,ist number, p. 481- 
50S, 15 tabl., summary in English, Petrograd, 1923). 

XIII. — Popova, Mine. G. Vidy Aegilope i ildi massovaja liybridisazia s 
pcheiiitzei v Turquestane, Tam-je, str. 4G1-4S2. (Species of Aegilops and their 
mass hybridization with wheat in Turkestan. Ibidem; p, 461-4,82, i plate, 3 
tabl., suiiiuiar^’- in Bhiglish). 

XIV. — Drosdov, N. Dikaja i kultuniaja odnozcrniaiika v Krymou. 
Tamjc, str. 515-524, bibliogr. {Triticum monococcum cercale Ascii in the Crimea. 
Ibidem p. 51.5-524, bibliograi3liy, vSummary in English,), 

XV. ~ PXaciiSBERGE'R, C. Aegilops iriimcialls 'E. nigriaristaki, Tam-jc 
str. 483-484. (Aegilops triimcialis nigriaristata. Ibidem, p. 4.83-484,, snmmury in 
English. 

The series of Articles here reviewed forms a siifliciently com|,)1cte 
collection to judge the importance of the researches made in Russia of 
recent years. 

This chief product of agricultural crops has been stiidied f,roiii the 
systematic, ecologic, genetic points of view and from that of selection, 
always bearing in mind the application of the result of these researches to 
agricultural practice. 

The, greater part of these researches have been suggested if not di- 
[UB] , 
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rected by Professor Vavieov of Petrograd ; lie it was wlio gave tbe general 
direction to tliem, Jie wlio determined their method, he who is invoked by 
most of, the research workers of his school, it is he and his law of homolo- 
gotis series in variations which they quote on each occasion. His research 
on the classification of soft wheats has consequently been placed first, 
especially as he there puts forward new ideas as to the part which the 
miiiiite investigation of races and lines should play in the classification. 
His work also is very interesting for the light which it throws on the ques- 
tion of the origin of cultivated wheat, a question still insufficiently exam- 
ined. 

I. — The investigation of a large number of varieties of wheat, from 
the point of view of their resistance to parasitic diseases, has led Prof. Va- 
VIEOV to the conclusion that soft wheats have a great diversity of form 
easily discernible by their physiological and morphologicaj peculiarities ; 
the botanical lists which only distinguish 22 Kornicke or 26 Flachsberger 
varieties give but a small idea of the diversity of the forms which are met 
with ill cultivation and which closer investigation easily brings to light. 
The writer has collected during his travels in Persia, Bokhara, in Turkes- 
tan and the Ikimirs, a great number of specimens of soft wheats which 
were the object of six years research by the writer and his collaborators. 
x\iiiong these specimens he discovered many new forms, which clearly 
shows the msufficiency of the existing classification. 

In his present paper he has tried to correlate the divershy^ of the 
characters of varieties with those of other species of cereals on the basis 
of the law of liomologoiis series in variation (i). 

He also attempts to elucidate as much as possible the question of a 
certain fundamental regularity in the geographical distribution of the 
various varieties, and to discover the centre and diversity of their origin — 
a question which has not yet been thoroughly dealt with by invOvStigators. 

Ill the present classification of varieties of soft wheat the principal 
character, is the presence or absence of awns. Now, the writer records 
that there is in Asia a whole series of spring and winter wheats which have 
an intermediate character between the bearded and the beardless wheats. 
These forms indeed have awns, but they are fewer and much shorter than 
in bearded wlieats and the lower portion of the ear is always unprovided 
with them. The ordinary length of awns in bearded wheats is from 6 to 
7 cm., while in the intermediate forms their length varies from 2 to 4 cm. 

b'toin the writer’s experiments tliCvSe intermediate forms are easily 
obtained by crossing Tritimm vulgare lukscens with JV. dicocctmi fiems- 
mm ; the semi-aristate forms appear in the second generation and this 
character continues hereditary and constant in sulisequent generations. 

The writer considers that, by analogy with the classification of T. 
dicoccum and of barley, this semi-aristate character should he adopted 
for distinguishing new varieties, for the^ naming of which the writer proposes 
the addition of the preposition '' sub ’’ to the latin name of the correspond- 
ing bearded variety. He thus distinguishes the new varieties sub-lcrrugi- 


(i) Vavilov, 


N, Tlie X/aw of Xlomologous Scries in Vai'Xition. 
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neum, sub-graecufn, etc. Well known in the classiticatioii of barle};' is 
tile group of varieties which are either unprovided with awns or have very 
short awns, tnnch curved and enlarged at the base, wliose gkiiiies bear mi 
appendix of three lobes forming a rudimentary .s[)ikelct (hooded ty|;)e) ; 
to this group belong the varieties tnfurmiimi) Horsj()rd/ianum and lasuni. 
Now, the writer has found a' series of similar mntatioiis in certain varieties 
of wheat of Cliiiiese and Persian origin. Their gliiines liave not completely 
lost their awns but the latter are short, curved arui enla-rged at their l)ase, 
while the glume is extraordinarily swollen ; this latter character has caus- 
ed them to be placed In a separate group, including several bota.nica.l ra.ces, 
which has been named injlakim. 

The writer considers that the analogy of these niorphologlcal characters 
of wheat with those of barley is very evident. To make certain of the fact, 
from a genetic point of view, he has crossed these forms of wheat with 
bearded and beardless varieties ; on repeating the o|)er:ition he lias 
tallied on the one hand distinctly bearded forms and on tl:R‘ other forms 
almost devoid of awns, which .shows that here is certamlyni siinilar plieii- 
omenoti to that of the trifurcaUim tyx)e in barley. 

The specihc character of this murk, the ])eculiarity of its gencd'ic na- 
ture, the ease of its distinction, and the analogy with a similar risiitatiou in 
'barley, enables this character to be adopted to distinguish the whole 
group of injlatmn varieties, by associating with it otlier similar varieties 
which the' writer names, for example albmflatuni, fufmjlatun'k alborubrin- 
f latum, all having the same character. 

F,igure No. 126 represents the characteristic types of aristate gliitnes of 
varieties of the inflatum group opposite those of barley of the iurcatuni 
group. 

It follows from these facts ascertained regarding the semi-aristate 
wheats and those of the inflahm group, that there is full analogy betWR^en 
the cycle of variations in the forms of barley and that of wheat. Indeed, 
the writer d.istiiiguishes thc' following forms for these two cereals : — 


For barley 

Beardless (inerme^ mbinerme, tonsum) 
Aristate (aristaPum) 

With short beard {Brachyatcrum) 
Trifurcatum 


' For soft wheat. 
Beardless {ipiuticAmi\ 

Aristate (urisf'aium) 
Semiari.sta,te (bravi an$kdn 4 n) 

Inflatum, 


The insufficiency of the present classification of varieties of ■wiieai: 
is 'dearly shown 'by the fact that the same variety of ten incliKies iiiaiiy 
forms which differ from each other, not only by a single i,in|>ortajit charac- 
ter, which would sttliice for considering them as distinct varieties, but some- 
times even by 20 characters. 

The present classification of varieties of soft wheat is entirely aiu'i 
exclusively based on the differences of the ear. Now, the writer lias 
found among the various speciments of -soft wheat of, Afghanistan a series 
of' forms wMch, while distinguished from one another by more, or less 
important .characters,' have one character common to all, namely 'that of 

[uq , 
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complete abvSeiice of li gules and auricles at the place where the leaf blade 
is attached to its sheath. These forms comprising several varieties consti- 
tute, in his opinion, a separate group, similar to the semi-aristate group 
and the inf latum group referred to above. This group of wheat without 
ligttles has a well determined geographical habitat, the centre of 'which is 
Afgliaiiistaii. 

The experiments of crossing made by the writer have enabled him to 



Fic. 126. Characters of ghimcs of mfiattim group of soft wheats of Persia (i, 2, 3).“ — ' 
Characters of the .eluuies of “ hooded ”, barley. 


verify that the absence of the ligule was indeed, as he expected, a dom- 
inant character. Segregation is produced in the second generation,' in 
the proportion of so forms provided with iigules to one devoid of them, 
and that proportion remains constant in spite of the large number of plants 
of the , second generation which amounted to several thousands of iiidi- 
vidtiais. 

The writer 'has also ascertained, as indeed he expected, by reason of 
the law of homologous series in variations, that the same character — 
absence of Iigules was also found in plants of oats, rye and maize Id. the 
same region, and 'he thinks that further investigations ' will' lead to its 
discovery in yet other cereals. , ■ , 

Now, the adoption of the three characters indicated, forming three 

[«,«] 
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new groups of varieties — breviaristatum, M/laiimi and liiguiaimn al- 
ready enables 67 varieties of the species Triticumtmlgare Vill. to l)e disti™ 
iiigttislied, which only had 26 varieties according to the present ckissifiea- 
tions of Kornicke and FraksbErger. The writer gives tlie sciieiiie. of 
this new classification, which cannot be reproduced here owing to want 
of space » 

However, in the writer's opinion, these results are not satisfactory 
in spite of the increased number of varieties tluis olitained. Iiidccii, it 
has already been seen that several varieties include juiinerous fmriiis 
which are distinguished from each other by many iui|;)ortant characters. 
It could not, indeed, be otherwise, the variety being itself a, conventional 
unit insufficiently determined and including a conglomeration of races, 
often presenting very marked dilfereiices one from another. The writer 
considers that it is only this last division, the race, wldcli is a. perfectly 
definite concept really existing in nature. We know that, according to 
Yorda'N and de VriiceS, a race of auh'igununis filants is the smallest 
grouping unit including all individuals with the same iiiorphoiogicaJ and 
physiological characters which it possesses by reason of heredit}^ being at 
the same time all bound up together by their common origin. IT) establish 
throughly the characters of a race of autogamous pla.jits, It is necessary 
to operate with perfectly pure lines and to verify the heredity of distinc- 
tive characters in several generations. It is true the race may include in 
its turn several genetic types and that consequently certain forms of tlie 
same race may differ from one 'another by certain hereditary factors. 

The determination of genetic types depends on the accuracy of the 
detailed liybridological analysis, and it is evidently still impossible for 
the momeJit to establish in a certain and complete manner all the here- 
ditary characters which might serve to determine all races of one s|, secies 
or even of a single of its varieties. 

The writer has undertaken this work for the races of soft wheal, 
especially its Asiatic forms, and although he considers his re.search still 
incomplete, he has nevertheless already establis'hed (>6 fundamental 
characters for the d;istinction of races, and these characters adnutlitig of 
furtlier sulidivision, their total number reaches' 166, all easily ix.vognized,, 
hereditary, constant and independent of local ciitiditions. Tlie scliediile 
of tliese 166 characters is not reproduced here and only the four groups dis- 
tiiiguislied b^^ the writer are indicated. To form thcvse groii|;)s tlic! wriim* 
has taken first of all the complexity of characters wliicli an* pt“o|;>er to a 
grouping of races and which are ordinarii;>^' accompanied liy a series of ot.lier 
characters united with them by a bond of correlation, wJiile a,lwa,ys re- 
maining; independent of the influence of their surroiindiiigs. What, is 
moreover important to remember is that these complex characters ap|>!y 
also to geographical grouping of races whicli they denote. 

Among these group characters the writer mentions one, by wa,y of 
example, which is only rather rarely met with in soft wheats -'*■ namely the 
existence of a soft medulla in the upper part of the ciiliii which gives 
the latter greater strength than usual ; the small group of races witli’tliis 
medulla isTound in Persia and in Palestine; their distinctive pcciili- 

' E^ie] , 
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arity is generally accompanied by other peculiarities in the structiire of 
the ear and by greater power of resistance to parasitic diseases. 

ilnother character common to a whole group of races is the firm adhe- 
rence of the grain to the glume,, the roughness of the ear and the awns ; 
the foriiis which have these three characters are xerophytes and belong 
to the South-West of Asia, while a group of races with smooth awns and 
which readily drop their grain is more or less localized in the temperate 
regions of Asia and Europe. The second group of characters is of a mainly 
qualitative nature ; these characters are at the same time quite distinct, 
independent of conditions of environment and constant in certain well 
determined races. Such, for example, are the pubescence of leaves, the 
aspect of young plants, the length of the appendices of sterile glumes, the 
form of the grain and others. 

The writer places in a third group the quantitative characters easily 
recognized, but fluctuating, which may be determined by comparison 
between various races grown .under the same conditions. Such are the 
1e,ngtli of the ear and of the awns, that of the stalk, the length and breadth 
of the leaves, the duration of the growing period, etc. These characters 
have often great importance from the standpoint of practical agricul- 
ture. 

To tlie fourth group belong very fluctuating qualitative characters 
which,, consec|uently can only be used very cautiously. Although al- 
ways suiliciently forming the peculiarity of separate races, - these characters 
can only be clearly determined by comparison with other races grown un- 
der the same conditions during a .series of several years. Such are tiller- 
ing strength, the consistency of the grain, the yield. In the main, the 
characters of this group are only distinguished from those of the preceding 
group by their greater fluctuation and the difficulty of their application 
fertile determination of race. 

The writer gives a schedule of characters of different races distributed 
among these four groups, but this schedule does not i'nclucle more than 36 
characteristics instead of the 66 characters with their 166 subdivisions. 
Th.e simple reason for this is that these characters are here found collected 
i'!i complex groupings so as to completely characterize each race. 

The writer naturally admits the possibilit3’' of a different grouping. 
Only, Im draws attention to 'the fact that, in order to have a solid basis, 

tlie characters of a race should have two principal qualities constancy 

and mdepend,erice of environment, .From this point of view he does not 
ap|)rove of the p'redoTninant method of basing the characteristics of races 
o'li tlie .factors which have great importance from an agricultural standpoint. 
In fact, these characters are general^ very variable, clepend'eiit on cli- 
mate, on qualities of the soil and other local conditions, and are therefore 
of little use from a botanical point of view. This does not prevent him 
admitting that .someti'mes the local conditions may prevail over the power 
of heredity and determine mutations in the principal characters of a botan- 
icaily well established race. 

The number of races of soft wheat reaches, according to the writer, 
a figure of several thousands, and most of these races have not yet been 
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siifficieEtly studied for it to be possible to give an exact, and detailed de- 
scription of them. 

Ill spite of tills enormous diversity, these nttirierotis races may be 
divided, according to the writer, into three great grotijis to wliicli lie gives 
the iiaiiies : — (i) Indo-European or Arian Indo-Euro'pean : (2) rliiidtiHi vviti 
stiff ears ; (3) speUiform, Each, of these groii,|,)S forms a genetic section 
and its liabitat is well determined. The first prcdoininaiites In 
and Siberia, but it is also found again in isolated 1 noun tain otis regions of 
the vSouth-West of Asia. 

Tile rigidum group is well localized in the South, -West of Asia,, in 
Turkestan, Persia, and Bokhara, but it is also found in Europe and in t,he 
North of Asia, 

The speltiform group belongs more particularly to tlie vSoii tin West of 
Asia, where it is often grown without irrigation. 

In the latter part of his paper the writer deals with tlie problem of 
the origin of soft wheats. It is known that, according to the a„ncieiit 
theories, wheat in general had its origin in the rcgi,oiis situated btitweeii 
the Tigris and the Euphrates and afterwards the Caucasus, Persia, and the 
coast of the Caspian were added to these regions. The writer tlu'nks that 
it is iinpossibie to solve a problem essentially so complex, and tlie 
countries of origin of varieties and races, vshould first of all lie disco vered. 
In order to solve this problem according to the method <,)f l'.)ota,iiica! gec,*- 
graphy, the habitat of various varieties of u given species nuist first Ire 
determined and in that region must be found the centre of tlie diver-” 
gencies which are produced in the greatest number of forms bekniging to 
that variety. According to his investigations, tlie countries w,liicli in 
spite of all international exchanges, have still preserved the gi'eatCvSt mini- 
ber of endemic forms are precisely the regions of vSoutli-West Asia, Persia, 
Afghanistan, Bokhara, Beluchistan, India, Turkestan and Khiva. He has 
recorded, for these countries the following numbers of varieties of soft 
wheat 


Persia 52. 

Mgliaiiistaii, Bokliara, Beluchistan, 46. 

India, 32. 

Turkestan and. Khiva, 32. 

The concentration of a great diversity of forms of soft wheat lu i.iie 
South-West 'of Asia is still more clearly borne out if not only the vuriet:ies 
but also the 'botanical characters of the different races i,ire considerei',!. T.lie 
whole, of the 66 characters and their 166 subdivisions estali.lisl'iefl l;>y t,l,ie 
writer are found in these countries. 

The principal centre of all the diversities of races of soft wheats is 
'therefore the South-West of Asia, and it is certainly that region which 
must be the country of origin of soft wheat, vrlt is tlierefo,re in that country 
which produces, owing to its mountainous regions separated by vast plains, 
almost all forms of spring and winter soft wheat tmdei: the most varied 
climatic conditions, that the selector should seek for tlie forms wliicli suit 




Fig, 1*7, G^^mpbical distributioa of Botanic^ varieties of soft wheats in the old world. 
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him best, whether for direct aeclimatization or for crossing and the pro- 
duction of improved races. 

II. — The paper by Mine Barouuna is the result of the application 
of the principles set out by Prof, Vaviuov regarding the importance of 
the tliorotigh study of races. 

The writer has in view the detailed fstudy of the systematic cliaracters 
of all forms composing the smallest genetic units (isoreageiits according 
to RaunkidER, lordaneus according to Lotsy) within tlie limits of a single 
variety of soft wheat. She has chosen with this object a variety which 
has many forms and which is very common in regions with the* most 
diverse climates from the South-West of Asia right up to the nortlierii 
limits of the growth of wheat, sometimes as winter wheat, sometimes on 
land sown in spring. The variety fermgineufn satisfies all these postulates 
and has the further advantage of having been little modified by selection 
and of being useful everywhere to determine not only the characters of 
the variety but even those of the whole species. 

The writer has operated on 197 samples coming from all parts of the 
world, obtaining very pure lines for determining the characters sough,! for. 
Her research wiiicli lias lasted for five years has revealed the existence of 
an enormous quantity of distinct races and characters within the limits 
of that single ferrugineum variety. Out' of 98 specimens of spring wheat 
the writer has been able to determine 33 races, while 40 forms of winter 
wheat belonged to 9 different races. Altogether, the writer has found 50 
distinct characters wdiich she has divided into 4 groups; these ure tlie 
characters (i) of the ear, (2) of the grain, (3) vegetative and (4) l)iol- 
ogical. 

We shall not follow the writer into the detail of the enumeration of 
these characters, ' nor into the schedule of their grouping to form the 42 
races which she has determined. It is needless' to add that the disciple 

here follows the arrangement adopted by the master — Prof . Vavixov 

and distributes the 42 races among the 3 groups, Indo~Europem%, figidum and 
spelUform mentioned above. The polymorphism of Central Asian wheats 
is greater than that of European wheats and that of wheats from tlie tempe- 
rate regions of Asia. The rigidum and speUiform groups coming from Central 
Asia contain the greatest number of forms ; out of 14 siiecimeiis of the 
speMifonn group the writer has recorded 7 races, while slie lias found 5 ra- 
ces 411 g specimens of rigidum and 20 among a hnndred specimens of ttie 
Indo-European group. ,ln this last group the writer distingitislK‘S two 
further subdivisions i' — the vSiberian .sub-group and tlnit of the Pamirs. 
This division by groups' is, moreover, further applicable to oilier varie- 
ties' of soft wheat. The detailed examination of various varieties lias shown 
that all 'lace characters are repeated with great uniformity in all va.ricties 
of, Triticum vulgare and that the ’direction of variabhity in these characters 
is id'entical. 

"The four plates here given ’{Eig. 128-131) show the appearance of the 
ears, ThC’, spikelets'of the grains and glumes of four typical races, of the 
ferrugineum variety of which one belongs to the rigidum grotij"), two to 
the Indo-European group' and the fourth to' the speMiform group. 
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III. — Prof. Orrov has attempted a research on hard wheat similar 
to that of Prof. Vavirov on soft wheat, in order to determine its origin. 

The country of origin of hard wheat had not previously been deter- 
mined. The writer has managed to study a great number of specimens of 
this wheat tind thereby solve this problem. Using the geographical- 
botanical method, he has determined the geographical distribution of the 
various l)otaiiical forms of this species, and he has then sought out the 
regions of concentration of his varieties and races, which are the places 
where the |>olyrnor|;)litsni of the species is apparent in its greatest intensity 
and where the greatest quantity of endemic forms are found. 

lie first records the principal groups of varieties of Triticmn dtimm, 
which arc : — ist the arivState group (aristatum) including the most ordinary 
forms of bearded hard wheat , whose cultivation is very wide spread 
tliroughoiit the world ; 

2nd the beardless group {muticum) ; these forms have been obtained 
artificially by crossing ordinary forms of T. durum with other species. Con- 
vSeqiiently this second group is of no use for investigating the country of 
origin of the species. 

The first group is subdivided into two sub-groups which are : — 

1st ArhMmn commune, with high culms, elongated ears/ length 
6 to XI times that of breadth. 

and AfistaUmi duro-compackmt, dwarf forms of hard wheat ; the 
culm is short, 'the ear very compact, its length does not exceed. 4 To 5 
times' its breadth or thickness. ' 

According to complex hereditary characters, the writer further dis- 
tinguishes two types of arisiatmn commune ; — the ohlongum type, in which 
the ear, the glumes and the grains have an elongated form ;,the compactum 
type, witli short compact ears, with sterile oval glumes, with bulky short 
grain. 

Tlie growth of aristate hard wheat is extremely widespread in West- 
ern Kurope, Russia, India, Persia, North America, and Australia. Ne- 
vertheless. of all |)aits of the vrorld, Africa stands first for the number of 
varieties of liard wlieat found. That continent, in fact, produces all va- 
rieties of Triticiim durum which have hitherto been described. A 'large 
quantit'y of endemic forms, peculiar to it, are also found there, On the 
other liand, only 20 varieties of hard wheat are found in Europe, 18 in 
Asia am! 6 in Australia, and no variety has been discovered in these 
continents which is not also found in Africa. 

This distribution of varieties enables Africa to be considered as the 
original mother-country' of the, various ' types of ^ durum. Now, the 'Same 
tokens being recognized in a more detailed investigation of the distribution 
of h?ird wheat in Africa,’ permits the conclusion that its centre of origin 
is in the North of this continent. ' Abyssinia, Egypt and Algeria are par- 
ticularly remarkable for the diversity and abundance of forms which they 
contain. , 

111 Europe, hard wheat shows a fairly' large number of forms 'in Spain 
and Italy, in Russia in the basin of the Don and beyond the Volga and 
in' the Caucasus — in Georgia. ' Up to the beginning' of the XX century it 

' • ' ' [«€] 
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was Russia wliicli principally stipplie<l tlie international market witli kird. 
wheats, but since then this species has starte<l being grown in large quanti- 
ties nearly everyv/liere, especialb^ in America., and even in, Aiistrsrlim 

The most w:k1espread varieties are >- ■ 1\ durmn hiyrdeijorme, coendc-' 
sc&m and melanojnia which iiicliide also the greatest number of , races. Dunrni 
is pre-etriinentl'};" a wheat of t:1ie steppes ; it is mainly sown as a, sj'uiiig 
crop. The coini.iicrcial kinds wliich give t,lie most i”i.bmidant yields aro:- 
(r) Acrnc, (2) Arnmdka, (3) Monad, (4) Bu{erd,{^) Kukaukci, (6) 7yk^oT!i(>cho, 
(7) Medeah, (8) PdlHssier, (<)) Arnantka No. 10 mid (10) hordeijorme 
Host. 

l\f^ — Mnie. Nikolaeva has attempted to ap];)Iy tlie eytological 
method to the botanical classification of the different species a.nd varieties 
of the genus Triiicum. 

It is known that this genus numbers mote than 2000 different races 
aiiio,ng cultivated plants. Hitherto, three methods were used ,for establish- 
ing genetic distinctions betwee,n tliese numerous kinds, namely : the 

study of hybridization a,iid of its products, the serological luethod and 
observations on resistance to plant pests which is known as the iniiTUitiit}’' 
.method. By these three methods 8 species of wheat have been 'distinguish.- 
ed, which according, to the affinity existing between them, were, divklcd 
into three groups. These species are: Triticum vul^are Vill., (A)m 4 Htcimu 
Host., SfeUa B., dtmm-i Desx^,, iurgulnm ly., dicoccum Sclivank, pokmictmi B. 
and monococcum B. The first three form the fi.rst group of which tlie |)ro- 
totype is soft wheat ; the following species form the groii.|',> of hard wl'ieats, 
while monococcum^ not being able to be placed in eitlier of these grou|)s 
form,s a separate group by itself. 

Now the author considered that possibly the structure of the cells 
would give sufficient factors and new^ indications for genetic claSvSificatioiL 
She began by investigating the cells of oats, whicli present gtea,ter facif 
ities, and' she deduced therefrom that a certain relationship undoubt- 
edly existed between the number of chromosomes in the cell a'licl the 
other indices of genetic affinity. An equal num,ber of ' chroiiiosoines is 
not necessarily an index of relationship between plants, but an unequal 
number ' surely points to the ii;:upossi1:)ility of crossing, or at least' sterility 
of the, hybrids. Mine, NtkoTvAi^wa carried out her researches on young 
plantules, which she obtained by the germination of seeds on filter paper* 
For wheat plantules, this investigation wa.s peculiarly difficult l>ecaiise of th.e 
great number of chromosomes and of the peculiar form of tlie fila'inc^'iits 
which form a very long system folded over and mixed up in a. vcu;v cxim- 
plicated ' manner, ' ' 

, ' 111 , spite of these difficulties,, the writer has suceeded in proving that 
' the number of chromosomes was actually different in the wlieats of the thrcie 
groups mentioned above, while it was equal or approximately eiitia! in 
species belonging to the sam.e group. As a matter of fact, the writer has 
ascertained , that the first group of soft wheats was characterized by 42-44 
chromosomes ythis number was found in the species T* vulgar e, spelia 
and mmpactum . ' The nietaphavses of this' latter species however showed, 
sometimes 42-44' and even 50 chromosomes^ The writer draws from this 

'' [«I6] ' ^ ^ ^ 
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tiie coiicliisioii that this species tiiay, ■ perhaps, be composite and contain 
different forms. 

Tlie second group invariably contains 28 chromosomes, tliis number 
being ascertained in F. durum, iurgidimif polonictim^ dicoccum, orientale 
and per si cum, 

Lastly, the species T. nionococcuni is distinguished from all the other 



lUi'U Tipa* — (Biilletiji o[ Applied Botany p. .13). Chromosomes in the 5 groups 
•of wheal, s : — 


i. Triticum monococcum L. 14 Chromosomes 
Triiicum durum sjS » 

3, TrlHcum volgure Vill, 44«42i » 

by having only 14 chromosomes ; it should, therefore, form a separate 
groiij) by itself. , , - 

Fig. No. 132 shows the arrangement of chromosomes in the three 
^grotips of wheat above’ mentioned : — 

It is therefore important to note the complete parallelism between 
the results of cytological analysis and, those which are obtained by the 
'three other,, different methods : the hybridological method, the , serological 

, , ,■ ,• , ’ , , 
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method and the method of immunity give the same grouping of the genus 
Tritimm. 

V. - — Working in the region of the province of Irkutsk in Eastern 
Siberia, where the climate is particularly hard, M. PissarEv determined to 
study closely the phenomenon well known in these regions of the degene- 
ration of wheat introduced from regions with a milder climate and especi- 
ally from Western Siberia. He began by ascertaining the fact that or- 
dinarily the imported seed contained grains belonging to several botan- 
ical varieties, sufficiently near each other however, to form a more or less 
uniform type of wheat. He chose one of the most common of these types 
in the seed trade in Siberia which is there known under the name of bielo- 
koloska ” (white ear) in distinction to “ kraznokoloska (red ear) wliicli has 
been acclimatized longer to the country. Having taken a sample of seed 
of imported bielokoloska ” he grew it for five years in experimental 
plots, under conditions as similar as possible to those of ordinary cultiva,- 
tion ill open fields. 

These experiments resulted at the end of the fifth year, as might 
have been expected from observations of practical cultivation, in the almost 
complete transformation of the bielokoloska sample into wheat of tlie 
kraznokoloska type, more suited to the climatic conditions, es|>eciaily' ow- 
ing to its more rajiid ripening and its shorter growing period. 

However, botanical analysis of the sample and of its successive de- 
rivatives of, five years enabled the wuiter to ascertain that it was not a 
case of real degeneration " but simply of the progressive disappearance, 
at each fresh harvest, of certain botanical varieties composing the sample, 
while other varieties, more suited to the climatic conditions, multiplied 
at the expense of the eliminated varieties. The more resistant varieties 
thus managed to predominate very quickly in the composition of the mix- 
ture and completely changed the general as]iect of the ty|ie grown. 

The results of these botanical analyses to determine the com|'iositiot3 
of the mixture are reproduced in the table below which .shows clearly the 
progress of the process of transformation, 

Tabee I. — Percentage of hokinical varieties coinpmiiii Ike mixture. 


Vari 

ieties 

j 

j 


1 Kje* 1 

Tntic um vu Igate 

vcir, lutescens. . 

72.0 

38.8 

1 

! \l.o 


3 ) ' j) 

'jermfimeiim . . 

10.9 

3 t >.5 

1 i.o 


^ ' II 

eryf hr os pern Hint. 

9-3 


i8,.j 


» m 

» ikmim 

nnlturmn . . . 

6.x 

[ 

IX.7 

<).(» 

9-5 

» compactum i 

1 

I 1.7 

0.0 

O.o 

0.0 


It is seen that the variety lutescens which predominated in the original 
sample and gave it its bielokoloska character, since its ears a.rc light in 
colour, and without awns, is reduced so as to foriir only 7.6 % of the 
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mixture at the end of five years. On the other hand, the variety fev- 
riigine/uni^ with red bearded ears has become predominant and gives its 
ciiaractcr to the whole sample, wrongly termed degenerate. 

VI. — Mau3>^ writers have endeavoured tc establish a relationship 
between the resistances of winter cereals and certain visible characters of 
these phi’ll ts, such as the violet pigments of the young seedlings, the sprawl- 
^ippearaiice of tl'ieir shoots, the reduced surface of the leaves, their 
]>iibesceTice, the intensity of tillering and the size of the stomata. The 
experiments of W. Govorov on a large collection of varieties of 'winter 
'wheats lia’ve led him to deny the existence of an intimate correlation 
between the resistance of the plant and its morphological or anatomic 
characters. At most it ma}^ be afiirmed that winter wheats possess the 
above-nieiitioiied characters moi'e often than the others, but the same 
characters are undoubtedly met with quite as much in wheats which win- 
ter badly as in the spring forms. This conclusion might, indeed, have been 
foreseen in coiLsequence of Vavieov’s law of homologous series of variability, 
tlie same variations being in fact repeated in the forms of winter wheats 
and ill those of spring. 

The correlation between the quantity of dry matter in the leaves and 
the resistance to frost, which had been found by Seeehorst and Siuz, is 
not confirmed in the writer’s experiments. 

vSeveral Russian writers had observed the fact that great resistance of 
winter wheats was accompanied by a great development of the first til- 
iering node above the surface of the soil. 

The difference of development of this node is well brought out if 
the plant is grown in the dark and at a low temperature ; the tillering 
node is then developed above the soil at a greater distance from the seed 
in wlieats which winter badly, while it is nearer the seed in resistant win- 
ter wheats, ’Spfing forms and those which stand wintering badly have 
this node at a greater height when the tempei'ature is low than when it 
is higli ; resistant wheats, on the other hand, have the node lower when 
the temperature is low. This shortening of the node is therefore in fairly 
evidemt relation to resistance. 

'fhe winter resistant fornivS are distinguished from badly resisting 
wiieal: ami from spring wheat by higher osmotic pressure of the cell sap, 
and their leaves contain more glucose at low temperature. However the 
rcservatio'ii should be made that the parallelism is not complete in this case 
between the inteusity of these characters, especially of the glucose content 
and tile various degrees of resistance of different species. 

The most marked character by which winter wheats with varioitvS pow- 
ers of resistance are distinguished from spring wheats is the degree of vari- 
ability in the glucose content when the plant is subjected to a consider- 
able change of temperature. A pot culture in the 'open air has been stu- 
died from the middle of AiigUvSt up to the end of September. When the 
ten i|)erat tire fell to the plants which happened to be at the tillering 
period were moved into a greenhouse heated to 15^^ spring wheats 

showed a considerable loss of glucose, while the winter wheats and even 
tlieir most delicate forms, did not react at all to the change of temper- 
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attire. On the other hand, the winter wheats showed an increase in tiieii 
glucose content when theo" ’were moved from a watni teinperatiire tc^ 
colder air. 

On a par with tlie increase of glucose at low tennjcrntui'es, a, grea/ter 
decrease in respiration is also noticed in the winter f<?rius, (Jo tlie eon* 
trary, when the teriiperatiire rises the spring forms begin to moiv* 

actively than the winter wheats. These diilerences l')etvveeii vvifitt*r a;{i<! 
'Spring wheats ate more marked at the periods of tihmrhig and olcons|)hcte 
growth. 

Under the conditions of the M.o.scow climatit the greatest |)o\vcr of 
resistance to wintering is recorded in the forms whicli aix* caus<xi b\" cold 
to accumulate more glucose, decrease tlaeir respiratory a.ctivily and |)ass 
most qtiickty to a state of sti.spended animation. In tliis climate the 
perishes under the snow only when oxygen becomes (Jeiicient in, t',!ie 
soil, for it is only at its expense tliat it can respire. ].'ae,k <„),f oxygen 
ill the soil is ordinarily the coiivSequence, either of too great iininidi'ty, or 
of its excessive pulvciizatioii. 

VII. Prof. lAKONCBiCiNK’s paper gi\'es a description of t}';pcs iind 
varieties of wheat grown in the Crimea and in the provi,i3ce of "In' m rid a, 
with indication of their geographical distribution and ecology. Idic: 

description of processes of cultivation is based on observation, on tire rt- 
suits of inquiries a, rid on data found in the literature on the subject, 11it‘ 
varieties have been subjected to experimental study : with tliis objcci; 
writer made as complete, a collection as possible (vf types of wheat 
grown in tlie country during his expeditions across the region, and 1 k^ 
grew them in experimental plots. The paper only deals su[)er,ricia.l!y with 
spring' wheat, the' growth of which is declining in the Crimea. Tlie ‘W'rilei\ 
■however, makes out that the abandonment of that crop is not compkd:fcly 
Justified. T 1 i€^ conditions in the Crimea are certainly nmcli nunu fj.ivour'' 
able for winter wheat than for spring wheat, which cannot and ought iit)t 
to come into competition -with the fornier. But there is ih'> r<>:is<'s,n hvr 
not giving spring wheat preference to liarley and oats. ''i,ri(jeed , i,u i:es|)eci of 
resistance to drought, springwheat is more advantageous than these 
two cereals ; the coefficient of evaporation l')i,d:!ig for thi^ \vh(,‘at: {hieio- 
iouzke kind), while it is 440 for barley and 480 'for oats, 'Besides, w,heat 
is mote adapted to saline soils and stands <l'ust better than liurlcy a.iKl t'>at,s. 
The coarse texture ,of the soil in the fields of IVinrida aJo,ne coii,st:il:iites a 
great Mndraiice for spring wheat, whicli is ratlicr exacti'isg anc'l fastiilious 
in^ this respect . But that coarse texture can and siioiikl b-e .i^ot oxhu' 
by ' cultivation, since it is solely the result of backward aiKl iiisirhim'eitl 
cultivation. 

Among the 90 samples of spring wheat investigatec'l l)y tlii^ writer, tli,e 
variety lutescens always predominated, mixed with a certain airioiiiit o,! 
the varieties , caesmm, erythrospermum and Tlie hard wheats 

of Northern Taurida belong to the varieties valcndac, l&ucxmichm and 
l&ucunm. 'As regards whiter wheat, it pre<lominates especially it'i the 
eastern ' regions ■ of the peninsula, where sometimes tlie fields of .winter 
wheat cover 'up^ to , 80 % of the arable area. The cultural processes iti. 
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tlie Criiiieri lire st.ill vc.!ry prinntive and spring fi'illows are ver}?' extx'n- 
* 

Ilje wrilv't's cnlltira! experiments liave dealt with looo satoples of 
seeds, colkR'tcd in the region, (jo ‘/o of these seeds belonged to the variety 
tTylh^ospcfiiiiini a,nd two thirds of t'he saiirplos only coiitaliieci that variety 
witiiout any ir!ixj:i:ire. The others were clikily mixed willi seeds of the 
variety ftn'riiyincujn, 

Vathiiies \vitliot5t a,vvns and tliosc with white grain were rarely met 
witii ajicl velvet, y va.:rielies vveae ccrntpletely ,1a.ckiiig. (")n tlie other haiKl 
varietii:s with l)lack awns (vity'D-ansfidimi) a:iu'l with black glumes {cae- 
and nity'fhjvrriiyiik'HJn) were often found ; the writer even discorxrcd 
a new varu‘ty wliicdi he has na,nied nii^fi>'Hnyl'lir()sj^crnium. Generally 
speakin;.:^ Crimea.!! winter wheat: is very uiiifurm in type. The licliest 
soils show indeed, some <,iiversity in the 'botaMica.i composition of tills 
but tlie variety cryihrmpmnvm predonii nates almost exclusively on the 
poorer soils. In the CriiiH,‘a lire niunber (,)f SjKxiinens of Krinika exceeded 
by one l.hird that o:i: the i'Umaika type. In Northern Taiixicla on the othei* 
band tlic^ Biinatka typr' I'oedonrinates, 

A tliinl tyfie of infligencms winter wheat seems to belong to 't.he 
KrimJm kind, the name of which has Ireeii forgotten. This type is :i!.ot fre** 
c|tieiit am1 it also is cr)m|)osetl almost exdti,si\xly of' the variety erylhfm-^ 
■pemw'kL 


'r,Afi!,n 11. Chief itisiCi.yuidti.nif CharatCrisiics 

uj Kriuhkd"^ and ildualka ’’ 

' ' ' ' 1 j ’ " 

1 .Krii'uku 


Uimutfai 


poialiJ. ol! ...... 

Tliit'k'neS'; of wi.r. , , . . 
No„ of fill,! pen’ car. 

Density ......... 


o.it 
o.S j 

i yC 


lor/.j 

l 7M 
,mS.{ 


,l)(‘terinimition of t.lu; alisointe weigl.tt of grains oi vaiiotis varitrties 
Ikis sliown that the kieavii.sst graim npits.) lielongs to tlie va.riety nnk 

smrn ; the Seciiiid pln.ee is hi‘id liy f ar r liyi/mu m (sSeZ'ing^.) : next li:i order 
followed the variifiies albonibnim (.]7 mgps.) fintl efylM.nisptT}num 
The relatively consi<b, ‘ruble weiglit: of idhumhnmi has tills interest, t'lnit,. 
ill tlie Crimea wheats without awns rarely give a good gtni,ti. To sinn up, 
it may tie sa;kl tluit the Crimea is pre-eminently the region of tlid variety 
erythrosfermum and of the tyfie Kyimkd, T.his ty|,)e is 'not much favouxed 
ill the ma:rket, but it staiuls d:rottglrt very well, wliicli nirdces it an ttxcelknit 
material for selection with’ a view to the control of this scourge in regions 
wMcli have an insufficient rainfall 

Vllt - Prof. ZHtiKOVSKY begins by recalling that in liis inonogitipli 

on 'the “ liiiniuiiity of Plants as regards •Iirfectious Diseases'*' Pro! Va- 

.. ^ [«®] 
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viiyOv had determined a new species of wheat, according to hiimaeiis, 
which wavS up to then unknown to agricultural science and which lie had 
named Tfiticum fersicum Vav. The detenu inatiou was based on the 
indices furnished by its divSease resisting capacity, by liybridologica! and 
cytologicai analysis and by some morphological |)eciiliaritles of tlie new 
species/ As regards its name, it had been chosen from the soniewliat iiii- 
certain indication of its origin given by the commereia,! linn wliieli had 
supplied the grain . 

Now, the writer, having specially vStudied the wbeads grown in Tra;i:is~ 
caucavsia, has been able to state that the true home, of T. persicuni Vuv. 
was xirecivSely the centre of Transcaucasia, where he had deterinined four 
varieties of this new species. 

The species T. persicuni Vav. is characterized the following peculiari- 
ties ; — The ear is similar in its general form to that of T. vulgar c VilL, 
but it differs from the latter the fineness of its culm, by long paraJlel 
awns often longer than the ear, by a well filled straw and liy n vitr-eotis 
grain with silvery back. 

From a cytologicai point of view T, persimm is cliaractcnrixed 1 )\^' 28 
chromosomes and as regards immunity, it entirely resists attacks by Erym- 
phe grmninis (grass mildew). 

As regards hybridization, this species gives by crossing with. 1\ vuE 
ga;fe alm.ost or perfectly sterile hybrids. 

The four varieties of this, species discovered by tlie writer !ia.ve tJie 
following characteristics. 

1) ' Trit, pers. Vav. var. stramdneum Zhukovsky, S[)ica alba,, gia'bra, 
aristata, caryopsis rtibida. 

2) Trit. pers, Vav. var. nibiginosum Zhuk, Spica rubra, gla.bra, 
aristata, caryopsis nibida. 

3 ) Trit. pers, Vav. var. coeruleum Zhuk., Spica coenileo caiiesceiis, 
villosa, aristata, caryopsis ritbida. 

4) Trit. pers, Vav. var. juliginosum Zhuk. S])ica. nigra, villosa, 
aristata, caryopsis riftiida. 

Fig. ,N). 133 shows the ears, the aristate glitmes am! the grains of 
these four vajietics. 

Fig. No. 134 vShow/S the arrangement of the cliroinosonuvs In l.hest* 
four varieties, co.nipared with that of 7\ vulgare va.r. erylJtrospcnntmi, 

Tlie first tlirce varieties are 'spring wdieat.s ; the third is only foiiml 
ill srnall ('|ua.ntities in the da.nip mountainous regions of the proviiH^;^ of 
Tiflis ; it drops its grain easily. 

The variety fuliginimrm appears in several forms, with long or short 
ears, with hollow or well filled culms, with grains fa,1ling imrre or less ea,si“ 
ly. It is' one of these Firms which has hel],)cd 'VAVitov to detcnmiine the 
new species. T. persicmn. The writer considers th;it t.he discovery of 
these varieties^ coiifirnis the law of homologoUvS series in variations iTumtion-* 
ed by Prof. Vaviuov. The farmers of Transcaucasia only use seed ol“ 
varieties of T. persimm for spring sowings, while the autumn sowings 
are always niade with seed ,of soft wheats. 

The .persimm species do not stand wintering, even in the relatively 

' [ 6 « 6 ] ' ' ■ ■ 
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mild climate of Transcaucasia. On tlie other hand their quality of early 
ripenmg renders tliem particularly suitable for spring sowings. 

IX, — M. Maksimov undertook in 1920 a research on selection of 
wheat, which he has unfortunately been unable to complete, on account 
of the entirely insirfFicient means at the disposal of the experimental 
station of Rostov Nakhitchevan. He had selected in 1920 on the experi- 
mental plot of that station 156 plants of winter wheat, the seed of wHch 
he carefully collected. He preferred to make his selection in the experi- 
mental plot during the period of growth, in order to determine thorough- 
ly all the peculiarities and the behaviour of the individuals which were to 
produce the lines destined for the selection research, instead of being con- 
tent, as usual, to -make a selection of seeds. These 156 individuals, form- 
ing a well Imown mixture common in the country under the name of ''red 



A = TfiL persicum stramineum 

Ji « Trit, penicmn riibiginosiim- 

C = TriL persimm coeruUum 


D ==; Trit, persicum fuliginosuni 
E ~ Trit, vulgare var, erythrospermum. 


bearded winter wheat '' belonged to the following varieties of Tntictmi 
' vulgare Vill. 


eryikrosphermum 
nigro-arisiatum, , 
ferrugineum 
sardorunt ' . . . 
caesium . , .. 
kostianum , . , 
harharossa , . 
lutescens , . . 

milturum . . . 
pyrothfix , . . . 


15— Agf^ ing. 


, '32 individuals 
8 » 

. 26 » 

6 « 

, 22 » 

. II )3 

.24 ■ ■ » 

. 16 ' » - 

. 9 » 

2 » 


% 


:[€«] 
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These plants were sown in the autumn of 1920 in an experimental 
plot and, after a period of growth under the most unfavourable conditions 
of intense drought which characterized the spring and summer of the year 
1921 in Russia, their seed was carefully harvested, but the work of selec- 
tion was stopped, as has been said, at this point, 

ISreYertheless obser\mtion of 'these plants during their growki.g period 
and analysis of their seeds have enabled the writer to formulate the follow- 
iiig conclusions : — Tocal kinds of wheat certainly provide excellent ma- 
terial for the work of selection, both on account of the numerous varieties 
ivhich enter into their composition and for the reason that many of these 
forms have given good results in experimental plots, in spite of the un- 
favourable conditions of the spring and suninier of 1921. 

The lines produced b}' the seeds of IiGstiammi and bar bar ossa have 
given results which m^ere not inferior to those of other varieties ; consequent- 
ly ' the commonly-held opinion that these two varieties are unsuited 
for grovdh in Russia should be agahi tested by further research. 

X. — The terrible drought of the year 1921 in Russia, followed by the 
total or partial loss of the harvest in certain regions, necessitated the 
importation of large quantities of seed grain among which it has been pos- 
sible to record the presence of new forms and varieties still unknown in 
the countr3^ 

Practical farmers as well as investigators have devoted great attention 
to testing and stud3^ing these new forms of wheat in the hope of finding 
among them kinds resistant to drought. 

Among others hard spring wheat, known as '' Polish '' wheat, was import- 
ed and its groviih highh’ recommended . The writer, M. NoSvSATOVSKy, 
found that these seeds contained a large quantit3^ (up to 50 %) of the va- 
"liet}^ Triticuni ChrysosperamrA, which he subjected to research. This 
variet3’' is indeed a t3’’pical hard wheat, belonging by the length and con- 
sistence" of its glumes to the species Trilicufti polonicmn, but is distingiuslied 
from it b3" certain characters. The culm is long and slender, the last 
intemode is full of pith. The ear in 'white, not covered. 7:5 cm,, long, the 
awns are 9 cm. long and their colour' is the same as that of the ear. The 
ear contains ii spikelets, most of which bear two flowers. The glumes 
are ver 35 " long, up to 29 mm., and more delicate than those of ot,iier hard 
and soft wheats. The grain is 5-6 mm. long ; it is t.herefore much shorter 
than in other varieties of T. polonicum ; its colour is greyish red, its frac- 
ture vitreous, the weight of 100 grains is 3.2 gr. The most characteristic 
feature of this plant is that at the time of flowering the spikelets become 
detached and deviate from the stalk of the ear until the}"' take up an almost 
horizontal position ; at the same time the glumes open and the gynaedutii 
remains, entirely uncovered, wnthout any protection against the wind 
and sun. This pectiliarit3^ renders the plant very susceptible to drought, 
from the point of view of its 3deld. In fact, the 3deld of T. polonicum c/iry- 
mspenmm is entirely inadequate ; this variety has only given an average 
of, 1.49 q. per ha. in sample plot, while T. vulgar e lutescens gave under' 
similar conditions a 37ield of 5.44 q. per ha. 

'The writer concludes from this that the use of seed of T. polonicum 
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chrysosfermum could not be recommended, especially in regions whicli 
often suffer from drought. 

XI. “ Mr. Kobmakov has recorded the presence of a considerable 
quantity of black bearded wheat in the winter wheat crops of the province 
of Stavropol. This variety is found in the crops in proportions of from 
15 to 35 %. As it very much resembled the variety erythrosfermum^ it 
was thought that it was only a case of variation of form, or at most' 
of a race differing from, the ordinary forms only by the colour of its awns* 
A more through investigation has enabled it to be ascertained that it is 
indeed a distinct variety called T. v^dgare var. nigro-ansiahmt. This 
variety has wliite naked ears, but furnished with black awns ; the grain 
is red and vitreous. It is generall}^ found mixed with the varieties 
eiythrospermum and fermgineum. Its examination, from the point of view 
of yield, has given very good results, generally even better than those of 
the two varieties which it accompanies ; the same is true for its tillering 
capacity, its number of large grains, for the weight of 1000 grains and last- 
ly for the number of grains harvested in proportion to that of grains 
sown. The writer has concluded that the variety nigro arisiatum may 
furnish good material for selection from the point of view of productivity. 

XII. — M. Tbrnowski communicates the results of' a botanical 
analysis, from a morphological, biological, anatomical and physiological 
point of view of a series of specimens of wheats collected by the experi- 
mental station of Stavropol. He gives the characteristics of ii varieties 
of TriticA'im vulgar e, of 16 varieties of Triticmn durum and of i variety 
of Triticum compactmn, 

XIII. — Having at her dis|>osai a rich collection of seeds of Aegi- 
lops from Turkestan and Persia, Mme Popova made a detailed stud}’' of 
them to determine the principal varieties with well defined and hereditary 
characters. The seeds belonged to four species, namely : — AegUops triun- 
cialis I/., cylindrica Host., squarrosa L., and crassa Boiss. The writer 
determined ill this collection 9 varieties of A eg. triuncialis, 6 varieties ’of 
A eg. cylmdricat 3 varieties of A eg. squarrosa and 7 varieties of A eg. crassa. 
She thinks that other varieties of AegUops may yet be eventually found, 
and that the study of races, which she proposes to deal wdth, will give much 
more abundant material. 

What is to be remembered for the present is that there exists a strik- 
ing parallelism between the variability of species of AegUops and that of 
species of cultivated Tritdcmn. We find in AegUops as well as in Triticum 
aristate and beardless varieties, smooth or hairy; with white, red and 
brown ears, etc., We know that hard wheats ■ are little, or not at all, 
subject to rust {Puccinia glumarum and P. triticina) and that their culms 
are more solid and often filled, while soft wheats are not resistant to that 
infectious disease and their culms are Jiollow. Now these same peculiar- 
ities are found in AegUops in which the species trmmialis has filled culms 
and does not suffer 'from rust, while the species cylindrica, squarrosa and 
crassa are very subject to it and have hollow culms. 

The writer has also found thatAeg. triuncialis is better suited ior cross- 
ing with hard wheats while soft wheats are crossed more readily , with 
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tile other three species of Aegilops, He infers from this a complete 
parallelism of variability between the species of Aegilopswlmk grow wiM 
and those of cultivated wheat, which shows that cultivation has no effect 
in this respect. Experiments of hybridization between Aegilops and 
Triticum have been made for a long time and the results are well know. 
But it has hitherto always been a case of artificial crossing. Now, the 
writer has recorded in Turkestan, where the genus Aegilops is very commoii 
in the wild state, a series of cases of natural or spontaneous hybridization 
bet-ween these two genera. Uncultivated land produced a rich growi;h 
of Aegilops, which gave rise to numerous plants between the wheat fur- 
rows as well as on the edges of ^ the furrows. Crossed pollination resulted 
which produced a great number of hybrids. Most of these were sterile and 
out of over 300 plants the writer only found 7 which produced seed to the 
extent of a single seed per plant. Four of these seeds failed to germinate, 
while three gave rise to plants which grew normally. Two of these young 
plants after forming ears had an appearance very similar to that of Aegilops 
cylindrical, but the third distinctly showed all the characters of a perfect 
hybrid. In all probability the parents were on one side A eg, cylindrica 
and on the other Triticum vulgar e and the third hybrid had characters 
intermediate between these two species. The figure 135 represents two 
specimens of natural hybrids, one of which comes from the spontaneous 
crossing of Aegilops cylindrica with Triticum vulgar e, and the other from 
that between Aegilops crassa and Triticum vulgar 

XIV. — M. Brosdov has studied a series of specimens of Triticum 
monocooc%m grovidng wild in the Crimea near Balaclava. This spontaneous 
growth Avas in the presence of numerous plants of Agropymm cristatum, 
Festuca ovina, Aegilops cylmdricum and Aegilops ovatum, all typical plants 
indicating virgin soil. 

The varieties which he determined were : — T, monoc. boeticum, Pan- 
cici and Lannovi. 

Triticum monococcum is found as a cultivated plant in two regions near 
Simferopol where the Tartar population sow it as a spring crop for making 
gruel. 

The writer has recorded 4 varieties of this plant, namely, T, monoc,^ 
Symphairopolitanum, tauricum, eredvianum and Hernemanni, 

He thinks that in spite of the inferiority of this grain its growth will 
still be practised by the Tartars of the poor mountainous regions for a long 
time. The cereal has, indeed, the advantages of being rrer}?* resistant to 
disease, drought and frost, of only needing a rudimentary ciiltivation and 
of being content with a marly stony soil, 

xy. — Mr.^FuACHSBERGER has' discovered a new variety of Aegi- 
lops iriuncialis with black awns, whihc he has named A eg. trimncialis nigriafi- 
sMa and of which he gives the following description Spioa arisUs ni- 
gris vel nigriscentibus. Pfov. Transcaspica disir. Askhahad in jugo Kapet 
Dagh, He remarks that this discovery shows a fresh confirmation of 
Prof. Vavieov’s law on homologous series in variation, since varieties of 
Triticum with black awns are ' well ;kiiown. 
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617. Hard Grain Texture as a basis for improving the qnaiity of Early 

Baart Wheat* 

Bryan W. B. and Pressi^ey B. H. (Amona Agrioiltiirai Experiment 
Station). Journal of American Society of Agronomy, Vol. XVII, No. 7, pp. 441-- 
443. Geneva, N. Y., 1925. 

Tile term “ bigli quality'' of wheat usually implies a grain wMch 
produces a bigh percentage of flour of good baking strength. 

Earty Baart wheat was imported from Australia, and has been the 
leading variety in ilrizona far at least ten years. At the Agriciilturai 
Experiment Station, in the autumrn of 1920, a pedigree strain of Early 
Baart, No. 34-14, was planted. Some of the seeds were found to be very 
hard and glassy, while the remainder were soft. 

In order to test the stability of the hard texture grain, a single row 
of 19 plants was planted from the hard seeds, and another row from the 
soft seed of the same strain. Of the 19 plants from hard seeds, 10 plants 
only had hard grain. 

It was found that grain texture constituted the only visible difterence 
between the hard and soft strains. From each of' the ten liaid-graiiaed 
plants a pure hard strain has been established, and these strains have been 
grown for four years under irrigation, and are as hard as the grains orig- 
inally selected. 

Milling tests of the hard strains have been made from the 1923 and 
1924 crops ; the hard strains differ from the soft in two factors only, ab- 
sorption and percentage of gluten. The hard strains are about 6 % higher 
in absorption and 2 % higher in gluten than the soft Baart. The higher 
absorption of the hard strains gives a greater bread yield. ' W. S. G. 

61 S, Quantity and geoninatisig power of wheat in reiatioii to the 

threshing period, 

MoRE«iNi, A. Influenza delFepoca della trebblatnra sulla quaiitita e ger- 
minabilita del frumeiito. Le Stazioni sperimentali agrarie iialiane, v. EVIll, 
p. 1-6, p. 161-1S2, bibl. Modena, 1925. 

From the time of reaping until threshing wheat is kept in the ear and 
stored in different ways according to the district. During the said period 
it may suffer injuries varying with the year by the operation of different 
agents. Ahiong these may be enumerated : — the phenomenon of the 
germination of the grain in the ear, dependent 011 well determined changes 
of weather, and rxiore especially damage by insects which considerably, 
and seriously affects the quantity and quahty of the grain as well as its 
germination 

The researches made by the writer in the middle Valley of' the Tiber 
(Umbria) tend to prove conclusively that mechanical threshing, done with 
common threshing machines for soft wheats, does not sensibly injure the 
p,ower of germination and that the grains broken by the thresher do not 
usually exceed one ■ per cent. On the other hand, the damage which oc- 
curs to wheat owing to delay in threshing (beyond 26 days from reaping) 

r ' . ’ ® 
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is seiioits, because we then get invasion hj the larva of Sitotroga cerealella 
Yv’liich, ill certain years, reduce the germinating power of the grain 
to JO % and caxise a loss in weight of 15 %.. The importance of this dam- 
age generally escapes notice, because, with winnowing and shting, a large 
part of the damaged grain is eliminated with the chaff and taken away 
with the refuse. It is therefore advisable to thresh as early as possible. 

By means of mechanical sorting, and especially by winnowing, a lot 
(lain aged by Silotroga may be improved so as to render the grain fit for 
sowing, but only if the attack is slight. A. F. 

619. Research 011 variability in Burt*® oat. 

CoFPMAN, F. A., Parker, J. H., and QuisenbErry, K. S. (Office of Cereal 
investigation. Bureau of Plant Industry). A Study of Variability in the Burt 
Oat. Journal of Agricultural Research, vol. XXX, No. i, p. 1-64, 9 tab., bibl. 
Wasiiiiigtoxi D. C,, 1925. 

The '' Burt variety of oats is one of the chief red oats and it is 
regarded as haying been created by a certain Burt, hence its name. It 
is widely adaptable and grown for industrial purposes 'in the South-West 
of the IJnited States. It is very subject to variations and difficult to 
classify j proba’hly the varieties known under the names of May 
'' Early Ripe and ' '' June belong to it. It has a great economic 
value by reason of its wide adaptability, early ripening and resistance to 
rust and smut. This variety has been classified as Avena saliva and as A: 
sierilis. According to the writers it belongs to A. hyzantina, the species 
ill which European taxonomists include the cultivated descendants of 
A, slerilis. It certainly contains some stock much resembling A. saliva,' 
It is however not improbable that many spontaneous crossings have 
taken place. 

Besides tlie character of the'spikelets which are of very great impor- 
tance, the writers have observed that this variety undergoes variations In 
various characters, such as in the habit of growth of the young plant, in 
the colour and size of the leaves, in the time of ripening, etc. 

'There are also distinct variants, among them one showing a pale 
condition of leaf, another 'with many flowered spikelets, 'one with free 
glumes, etc, 

lire writers show the utility and possibility of isolating relatively pure 
stocks, by continuing selection for several years. A. F. 

Bean Culture in Norway. 

BREMim.A. li. MeUinger fra Norges Landbrukshsiskole, No. 7, 1924, 
pp, 317-366, bibliography. Oslo, 1925. 

The growing oi Phaseolus vulgar e P. multi florus, and similar varieties 
uf beaus has increased rapidly during the past twenty-five years, owing to 
the successful results of plant-breeding, which has placed on the market 
new varieties especially suited to Norwegian 'climatic conditions. 

Amongst dwarf beans, the varieties '“Noidstjer '' 'and ''Alabaster'' 
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have proved the best. The Norwegian strain of Erstling '' Reistad 
gives a high yield and ripens early. Early maturity is very important 
owing to the shortness of the summer, which makes it very difficult to 
obtain wen-ripened seed, also the failure of seed to germinate from 
damage caused disease is a serious difficulty. W. S. G. 

Tropical and other commercial plants. 

621. Cotton growing in Cilicia. 

VmMORl, F, h. de. ha culture du cotonnler en Cilicle. Revue dTHistoire 
Naturelle appliquSe, v. VI, No. 2, p. 53-64, Paris, February 1925. 

The writer examines the general conditions of the region which oc- 
cupies an area of about 50 000 square km. : the growth of cotton there is 
nothing new having been introduced from India, but its exportation dates 
back to about 20 years ago. In 1908, 60 000 bales, of about 2 quintals, 
were exported : in 1912, 100 000 bales, 120 000 in 1913 and' 135 000 in 
1914. Consequent to the outbreak of war, production feE, to 15 000 bales 
ill 1915, iS 000 in 1917, 15 000 in 1918, in 1919 to 24 000 and in 1922 to 
28 000. The writer, in 1924 when he made his journey of investigation 
in the region, estimated the crop at about 60 000 bales. 

The species grown are : Gossypium herbaceum and G. hirsutum. The 
former species is called yerli and was introduced about a century ago ; 
it is grown without selection, sown broadcast, with primitive methods, 
so that the yield is rather small, not exceeding 50 kg. per ha.: the 
capsules, have the peculiarity of being but slightly ■ dehiscent and the 
seeds are fairly adherent to the capsule ; these characteristic peculiarities 
enable picking to be spread over a long period of time, and done when 
convenient, while the removal of the seeds is done by hand by women in 
winter : in a country where manual labour is so scarce these peculiarities 
have the greatest importance. 

G. hirsutum (Upland type with short staple), called '' yane ”, was 
introduced about 40 treats ago : it does not present appreciable modifica- 
tions, but is less xoroductive. 

In Cilicia, it is not reaEy possible to distinguish special cotton zones, 
as cotton is grown ever5rwhere. The best soils are' the argiEaceous al- 
luvial soEs qontaiiihig up to 20 % o carbonate of lime : their^ colours var^''' 
from grey (presence of much carbonate of lime) to black and red, the ted 
soEs containing salts of iron and chromium. Subterraneous water is 
abundant throughout the Adana plain, thus the cotton, owing to moisture 
in the sub-soil, can stand the extraordinarily dry summers. The cultural 
methods' are rather primitive : the Germans* during the war, taught modern 
methods, consisting especially in deeper tillage of th^ soil, and large pro- 
prietors. carry out deep tfflage with machines, ,but according to Acharb, 
this is more injurious than useful, as helping the dessication of the subsoE. 

Chemical manures are not used ; stable' manure is used in nurseries, 
rarely for large crops, but this stable manure has little value, because it 
contains not straw but fine earth. 


0 
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Tile growth of cereals follows that of cotton. In some regions, owing 
to scarcit)^ of manual labour excellent land is obliged to be left uncultivated 
for one or two 3?'ears, “ Eersim and the groundnut might be introduced 
into Cilicia with grud results. The principal cotton pests have come from 
America : Earias insulana, and E. faha^ Harpator iracundus and lastly the 
pink boll worm or Gelechia Gossypiella. The methods of ■ preparation of 
the land are as yet imperfect ; the removal of the seed is effected for 
large crops with the Platt machine with cylinders. 

The principal t>-pes of Cilician cotton are : — Yane, Kapoumali, 
Superieur, Extrissima, Extra (these last four belong to the '' j^erli '' 
cotton) . 

On the 22iid December 1924, the price of Good Middling at Havre 
being 880 frcs. per 50 kg., their values were : — Yane 670-680, Kapoii- 
mali 650, Superieur 640, Extrissima 625, Extra 610. 

Cilicia is therefore a region fairly near to Europe, and within easy reach 
and wdth a great future for cotton. If Turkey lives in peace lor a few 
decades its production might be estimated at not less than 80 000 tons. 
But great improvements must be made, especially in cultural methods. 

F. C. 


622. Gums and balsams of Indociiina. 

CrevosT, Ch. Bulletin ^conomique de BIndochine, year XXVIII, No. 172, 
I925-III, p. 283-317, 16 pL Hanoy, 1925. 

The economical review of Indochina, continuing the publication ^ of the 
catalogue of the products of Indochina, has published the part dealing 
with the gums and balsams of Indochina. 

A) Gums. 

G-ums are substances soluble in water, with which they form thick 
and fibrous mucilages. They are divided into three, classes : 

I. ■ — ■ Real gums (type gum-arabic). These sw^ell rather in water, 
and dissolve entirely or partially. 

II. — Mixed gums {pseudo-gums). Their solubilit}?- is small. They 
swell considerably in water without dissolving e. g. Tragacantli. 

III. — Tanno-gums or Kino containing, besides the elements 
which form nuicilaginoiis solutions with the water, also gallic acid and 
tannins. The author has adopted for the study of gums a classification into 
botanical families : 

Biscacees : Cochiospermum gossypium D. C., var. cambodiana Ga- 
giiep : its gum is a product to be studied. • 

Guttiferous : Gutta-percha. Indochina counts no less than 22 kinds 
of Gafcinia, of which, most on being cut produce gums of different sorts, 
More or less coloured and consequently more or less capable of use. 

Among the 'gums, special attention must be drawn to the' gutta- 
percha which forms an excellent commercial product of Indochina. It 
is found in the following trees : 
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Garcinia Emnhuryi, Hook, f. ; syn. G. morella, var, pedicellaia Hamb.,; 
a tree^ 10-15 metres Mga, found in Cambodia in the provinces of Fiiisat, 
Kotnpoiigspen (Khands of Somrong-tong and of Thpong), of Kampot, etc, 
and on the Phta-quoc island. 

According to certain Cambodians, 50 trees produced 37 ^ kgs. 
ill 5 months or 0.750 kgs. per tree every two years. A Chinese buyer who 
was in close touch with a settlement using this product, told Pie^ere 
that the production of one tree was not less than 3 kgs. This tree, wMch 
he pointed out as being able to give that production, was 32 3^ears old, 
already exploited and its bark had a thickness of 4 mm. Piberb has ac- 
tually seen trees, io~i2yearsofage, whose diameter was not more than 6 cm 
and which already had been tapped. Consequently he thinks it possible 
to start tapping garcinias when they are 5 or 6 years old. Gutta-percha 
is completely dissolved by the action of ether and water ; it is used 
for colouring iiiimerous spirit and turpentine varnishes ; it is also used 
in water colour painting. One finds in the market of Saigoiui two qualities 
of gutta-percha, the, first quality gum is nearly pure, its breaking is 
conclioidal, smooth, and brilliant, the colour dark yellow-orange, becoming 
light yellow when one rubs.' it with a wet finger. It is sold in cylinders of 
a diameter of 3-4 cm. and a length of 12-15 cm., the second quality gum 
is spoiled"'’by scraps of bark ; it is sold in irregular lumps or in small pieces. 
The average annual export from Indo-China of Gutta-percha during the 
years 1 91 9-1 923 was about 13 700 kg. 

' During 1923 the exports amounted to 17 000 kg. of which 
II 000 kg. were to Singapore, '3200 kg, to France, 1350 to England, 
1000 to Hongkong and the remainder divided between Belgium and Siatii. 

ist ' class ' gutta-percha was in Cochinchina valued at 350 piastres 
per 100 kg. in December 1924 ; the price of the second quality is gen- 
erall5^ from 30-40 piastres less. 

Garcinia Gandickandii Planch, and Triana, ' a forest species 3-10 
metres high. — Cochinchina, Annam and Eaos — Seldom cultivated. 

Garcinia tonkinemis Vesque, a beautiful tree, cultivated in Tonkin 
for its oil-seeds and not for its gum ; the last according to Dr. F. Heim 
might be of great interest for the stiffening and the printing <‘)f textile 
fabrics. 

Sferculiacees, — 'Some Sterculia, among the 30 kinds known in Indo- 
china, produce now and then a white-yellowish gum, which the Aiiiiamites 
are very keen on ta’king, as their pharmacopoeia appreciates it highly for 
chewing. 

Rutacees: — The gum-prodticing Rutacees are very numerous, 
those ’Worth notice being r Aegle marmelos corr — - Feronia el&phantmm 
corr. — ' Zmithokylum piferittm ,D. C. 

Meliacees — Media azedarach E- (Japanese lilacs) and Melia azadirackta 
E. These two kinds are spread through the ■ different countries of Indo- 
china ; they are planted m the middle and at the sides of the roads; Some 
planters of Tonkin have ; made , special plantations of . Melia azadarmk : 
the nature of its wood and its rapid growth make it very suitable for 'the 
construction ' of mine-galleries..’ 
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One fairly often sees long gum drops on the trees, light-yellow in co- 
lour and bi'-illiant, and these dissolve almost completely in water. 

Chukrasta tabtdaris A. Juss. Anacardiacees — Buchanania IdtifoUa, 
Roseh* A very common tree in all the southern parts of Indochina, 
Biiniia and India with seeds having a taste of pistacchio. According to J. de 
CoRDEMOY, the gum of this tree is very highly appreciated in India. A 
well grown tree could yearly give a little more than 2 kg. The gum is 
cminljly, of a light colour or pale brown, tasteless ; it is largely sol- 
uble ill wader. The solution, which contains only a small proportion of in- 
soluble elements, possesses adhesive qualities, quite comparable to those 
of gum arabic. The author thinks that this product might attain a real 
commercial value : 

Odina Wodier Roseb. Bonea hurmanica Griff — Anacardium oc- 
cidentale L. 

Tegiitiiiiiosae. — It is the Acacia genus and specially the African 
kinds of this genus, found in Egypt, in Soudan, Senegal and along the 
coast of Somaliland up to the Cape of Good Hope, which gives the 
European markets their biggest supply of gum arabic. Indochina has 
got about ten sorts of Acacia, wide-spread through her territory, but the 
absence of research on the subject makes it impossible at the present mo- 
ment to give any indication of the iiatnre of the gum. of these trees. 
Among the best known sorts the author mentions : 

Acacia Farnesidna, Wild. — A. arabica Wild. — Butea frondosa Pmxb. 
(the gum of this tree is very rich in tannin) B. superha Roxb., 

The following kinds are also mentioned : Pterocarptis indicus Wild. — 
Pi. pedatus Pierre — Pt. camhodianus Pierre — Pt. macrocarpus Kurz. 

Lauraceae. — Some lauraceae possess in their wood gum-mucilaginous 
substances, which, though they are not be found on the bark of the tree 
in a state of secretion, are not less interesting to commerce. Such is the 
property , of IJisea seUfera Pers. A tree of about 12-15 nietres high, well 
known in Indo-China and cultivated in certa,iii provinces (provinces of 
Hord-Aiiiiaiii) for the use of its oil-seeds, which on being crushed yield 
a concrete yellow material, serving for lighting purposes, 

B) Balsams. 

The pharmacologists, agreeing with the chemists, restrict the deno- 
iiiitiatioii of the balsams to the natural products, of which the average 
composition is the following : resin, volatile oil, and one or more acids 
of the aromatic series, generally benzoic acid and cinnamic acid. 

Benzoin. — The Indochina economic agency at Paris has recently 
published a study , on' the benzoin of Indo-Cliina, called ''Benzoin of 
Siam 'b' The sort observed at Tonkin by Baeansa (Autkostyraxtonkinense) 
should correspond 'with the Styrax tonkinense of Pierre, “ Bo-d^ '' of 
the^ Tonkinese, and this sort, cultivated in Taos 'for its benzoin under the 
name of " Kok Nham 'b would appear to be much^ more, widely spread. 
It is to be found in Tonkin, in the provinces / of Hoa-binh, Sonia,, Phu- 
tho, Tliai-ngiiy^n, Tityto-quang y.§n-bay and those of Nord-Annatn, where 

^ ^ .[8SSJ 
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it is only cultivated to suppty the wood for making matches* Stymx 
ionkinense Pierre = Anthostyrax tonkinense Balansa. 

Benzoin gives out a fine perfume, somewhat like that of vanilla, a 
quality making it much in demand for the making of perfumes. It melts 
in the fire, spreading a very strong odour , it is soluble in alcohol and ether. 

htdochinese exports of benzoin diiring the period 1909-1923. 


Year Quin'tals j Year Quintals ; Year | Quintal? 

_i „ .. . i ' 

I ! i ' 

1909 . ' I 239 I 1914 ! I 1919 1 4 ^^*’ 

igio 265 I 1915 I it’2 ; 1920 i 2^5 

1911 ...... 502 ; 1916 : 7(> i 1921 ! I/O 

1912 ' I I2<) ! 1917 i 52 i 1922 ; 390 

1913 , I 330 I 1918 I 4 I 1923 i 37: 

Total . ‘ • 3 05S I ■ I 456 ; I I 924 

Average antiiial j ■ | | I 

export ; 715 j ■! 91 ! | ' 325 

: _1 1 L, i 


The exports during the year 1923 are divided as follows : 

Taos, by Tonkin, 201 quintals ; 

Taos and Cambodia, by Cochin-China, 176 quintals. 

The benzoin of Taos follows trade routes : the production of 

the Hona-Phans, formerly nearly entirely directed along Thanli-hoa (An- 
iiam) by Sam-Tu, takes' more and more the road of Cho-bo (Tonkin). 

The bu3?'ers even send their agents on the roads leading to the market 
in order to get the material, before it reaches^ that place' ; on the other 
hand part of the production of Tuang-Prabaiig is form-arded to CocliiiicMna, 
while another lot passes the Indochinese frontier to be shipped at Bangkok^ 
where it raises the export quota of this country under the commercial 
name of “ Benzoin of Siam 

The packing of the benzoin is a very delicate operation, as it is apt 
to break very easil3^ and especially to form into lumps : it is a commodity 
vrhich must be labelled : “ to be kept awa3" from the boilers 

The exporters take very great care in packing : some wrap the layers 
of the three first qualities in very' soft native paper and afterwardvS in tin 
plate boxes ; others wrap the boxes containing the different kinds round 
with paddy husks in order to weaken the influence of the heat whicli 
might cause the drops and especiall3" the small scraps to form into 

' P. C. 

{Correspondence Bureau of Indochina). 

623. VariatlonsginTthe sugar content and in the rate of growth of beet 
in consequence of rain. 

Urban, J. (Forschungs-Institut der Csl. Ztickerindustne), Ueher Aendema- 
gen im Zuckergehalt tmd in der Wachstumsgeschwindigkeit der Rttben als 
Polge verschiedener Wassemiederschlage. Zeit. f. di& Zuckevindustrie der ce- 

' l««3 ' 
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chosiovakischen RepuUik, Year XWX, No. 39-40, p. 299-305 and 307-312, i 
fig., 10 tab. Prague, 1925. 

The writer has made use of data furnished by 6200 analyses' made 
during five years in sugar factories in Czechoslovakia and has correlated 
the analytical results with the rainfall conditions. It is observed that the 
sugar content shows its maximtim increase after a dry week preceded' 
by a wet one (20 mm.) ; this increase was on the average 0.80 % and in 
one year amounted to i 19 %, When a dry week was preceded by another 
dry -week, the increavSe was 0.73 %. 

With continuous rain, the gain in sugar content is reduced with a cer- 
tain regularity so that, after a rainfall of 27 mm., the sugar content 
remains as it was at the end of the first week and is reduced below this 
limit after still heavier rain. 

There may be a decrease in the sugar content also with a rainfai! 
less than 27 mm., when the beet has a scanty sugar content and the leaves 
have withered The decrease in sugar content caused by abundant rain 
averaged on the five years ii % with 35 mm. of rain ; in a dry year (1921) 
it amounted to 1.12 %. 

The sugar content is more stable, that is it resists the decrease bet- 
ter, when the root and the leaves are well-developed and fresh. Vice versa 
the more the beet is dried up, the more easily the sugar content decreases 
after rain, in consequence of the weakening of assimilation in rainy weath- 
er. As regards the rate of growth, it is observed that this varies in direct 
proportion to the rainfall of the same week and of the previous week, 
llie smallest weekly increase (g. 20.7)' was observed in the average of the 
five 'years during a dt}^ week preceded by another dry week. With con- 
tinuously increasing rain, the rate of increase in weight of the root becomes 
'quicker, though it slows down again afterwards. 'The greatest weekly 
increase (g. 38.3) was observed in sunny weather after a heavy rainfall 
of 37 mill., when therefore the beet had sufficient moisture. 

The greatest elaboration of sugar in the root took place in a dry week 
preceded by a wet one. The best conditions for the production of sugar 
exist when, after a rainy period, the weather becomes fine ; in such a case 
the average weekly increase was g. 7.62. On the other hand during a 
rain^'^ week the production of sugar fell in such a degree that during a 
rainfall of 35 mm. the gain in sugar was onty g. 4.89 or 64 %of the max- 
iriimii production. In the same conditions the elaboration of sugar is 
"smaller when the leaves are less developed A. F. 

624* Test® , of Sugar ' Beets« 

Down E. ' C. ' Michigan Agricultural College Experiment 'Station Bulletin 
No. 66,' p. 8, tables 6. East Eansing, Mich., 

The Bulletin contains n report on three years' work on 23 samples of 
sugar beet of different varieties and from various sources, ^ The average 
yield, sugar, percentage, purity coefficient and,' total sugar recoverable 
are given for the strains tested. 
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Tlie average total sugar recoverable per acre for the leading varieties 
was : Gentian Elite 2242 lb., Zapotel Seed 2138 lb., Czecho-Slovakia 
2106 lb., Canadian 2090, G. D. Z. 2074, Michigan Grown 2000. 

Michigan grown seed from commercially grown foreign seed, witl> 
out selection, results in a beet with comparatively high tonnage, low sugar 
and low* piirittn 

A variety of sugar beet should not be grown because of liigh sugar 
content alone, but should be tested for tonnage and purity coefficient. 

W. S. G. 


HoriicuU’Ure and forestry. 

Frnit growing in Italy. 

Bassi, Edoardo. Bmtticoltura italiana. One vol 16°. p. 35S. figs. C. Ta- 
raatola ed, Piacenza, 1925. 

The principles and informative criteria to which modern fruit-grow- 
ing arboriculture must be subjected are expounded in this volume. 

The first part contains ideas of general fruit-growdng, t37pes of frait- 
faimitig and methods, the care to be given to the trees ; with a widely de- 
veloped discussion on pruning. The second part is ‘devoted to special 
fruit-growing and deals with trees bearing stone fruits (peach, apricot, 
cherry, plum) and fruits with pips (apple, pear). Hints on methods 
of cultivation, harvesting, packing, presen-ation and especially regarding 
diseases are given clearly. In recapitulatory chapters, at the end, the 
Author, in addition to dealing with the manuring of fruit trees and ar- 
boreal tnediciiie, gives standards for ascertaining the productivity of 
an orchard and suggests a radical reform in the propagation of fruit 
trees, based on the genealogical selection of the grafting stock. 

A. F. 

626. Orange grafting in Suriname. 

STAiEEn, G. Het veredeln der siiiaasappels in Surmanie. De Indische Mer- 
cm, year 48, No. 2, p.^ 15-16, fig. 12. Amsterdam, 1925. 

The necessity of a greater production of oranges in the Dutch Indies' 
was specially felt during the war when Euro|)ean markets were closed. 
Now oranges from the Indies are being sent to Europe, but they have to 
meet competition, especially of South African oranges, hence the necessity 
of arranging for a good and more especially a standardized production . 

Among the various varieties/' Washington Navels ” is not recommeiid- 
able because the fruit is not juicy, " Lambs summers’’ gives good fruit, 
but it' is' only suitable for local consumption, because the thin skin soon 
becomes hard and leather}^ and prevents export to a distance. 

For important varieties it is therefore better to have recourse to local 
kinds, among which there are some which produce fruit of very good quality ; 
among these may be mentioned the varieties : — Sorgoliet, La Liberte and 
Nwatta. There then remains the question of stock for grafting on to, 
for which the bitter orange and the '' alamoen ”, a variety of Citrus de-. 
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cmmana, are recommendable. The latter, indeed, in the damp climate of 
SniiTiaine, easily becomes subject to the gum disease, but other varieties 
are still more easily attacked by this disease. 

As regards the method of grafting the cutting like an inverted T 
is advisable ; but this is not suitable for the alamoeii '' for which For- 
keRT's method is followed. A. F. 

627. The natural laws of sylviculture. 

Mayr, H. Waldbau auf iiaturgesetzliclier Grmidiage. II. edition, x vol. 
ill 8vo p. 568, 27 fig. and 3 tab. P. Parey, Berlin, 1925. 

The first edition of this book, published in 1908, aroused great in- 
terest and caused keen discussion, as happens to all works which give 
new inipiiises to currents of thought. But the foundations of sylviculture 
established in it b}^ the author were so sound that the editor, on the 
advice of experts, decided to publish this new edition without changing 
a word of the original writing. 

It is pleasing to note here, as agreeing with the guiding principle of the 
Intern at loiiai Institute of Agriculture, the fact that Mayr correctly 
pointed out that the fundamental laws of sylviculture are international. 
And it is precisely for this reason that this treatise, henceforth a standard 
'work; will be read and consulted with profit by anyone, in ever^^ country, 
who is interested in vital ' questions of sylviculture. A. F. 

62ft The effect of grass undergrowth on trees. 

Howard, A. (Institute of Plant Industry, Indore). Effect of Grass on Trees. 
Proceedings of the Royal Society, v. 97, p. 284-321, 6 tab!., bibl. Eondon, 1925. 

Ill meadows and pasture lands of temperate regions, trees flourish even 
when surrounded by numerous grasses which are an artificial product 
created by man /roni the original forest and maintained by cutting and' 
iiiatmxing. In tropical regions, on the other, hand, where pasture lands 
ate scarcer, land covered with. grass when protected from animals, quickly 
becomes covered with shrubs and trees. Although the trees' tend to eli- 
minate' the grass, in cases of a natural struggle, it .sometimes happens 
that the grasses are capable of suppressing the trees. In various parts 
of the world, it is noticed that^ pear drees, apples and cherries do not 
thrive when there is an undergrowth of grass, if the soil is a heavy clay. 
The cause of this failure to thrive has been attributed by some people to 
a soil toxin which however has never been isolated. 

Ill effects are lacking or are reduced to a minimum in well aerated and 
permeable soils, while after all it is certain that under natural conditions 
the grasses could not hold out against the trees. 

The writer has investigated the problem by experiments at Pusa, 
wlifch is situated on an old .alluvium of the, Ganges, examining various 
species of fruit drees. ' He 'observed that there were really deleterious ef- 
fects, when the trees were young ; less injury was experienced on the other 
hand by mature trees. When artificially trenched, some trees, such 'as 
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the mango, the loqnat {Eriobotrya japonica) and the licM {Nephelium 
Litchi) may recover, while others, such as apple trees, Citrus medica and 
Anona squamosa do not feel any effect. The guava (Psidium Guyava) 
can grow fairly well even with an undergrowth of grass and does not 
feel any effect from aeration. When the causes of these phenomena are 
investigated, it is observed that the grasses only have an effect on the 
superficial root system of the tree and not on the deep root system ; this 
effect is shewn in the reduction of the growth of the superficial roots and 
of the number of active rootlets. Now at all seasons and under all con- 
ditions the various root systems show a considerable reaction to improved 
aeration. Even during the dry season, when the permeability of soil 
is at a maximum, the deep roots continue to ramify and to form abundant 
rootlets which grow in the various cavities and in the deep strata. After 
the rains, the superficial root system becomes markedly aerot topic and 
enteres into a phase of activity. This is the period of active nitrification 
and of growth of the leaves and of the trunk. Now the grasses become 
injurious either by restricting the aeration of the superficial rootlets 
during the rainy season (monsoon), or by reducing the provision of combined 
nitrogen during the whole year. There would then be the toxic effect of 
carbonic acid which accumulates in the soil during the rains, and the 
decrease of, the provision of nutritive material (nitrogen). This explains 
the good effects which may be obtained in certain cases where trenching 
is done and those following nitrogenous manuring, which last however is 
ineffective in the case of the Hchi and loquat. The possibility of the 
injurious effects being due to a hypothetical toxin, may be excluded. 

A. F. 


CULTIVATION METHODS A'ND MACHINERY 


Irrigaidon 


629. Use and Waste of Irrigation Water* 

Smith G. P. University of Arizona, Agricultural Experiment Station Bui* 
letin No. loi, pp. 17, figs. 10. Tucson, Arizona, 1925. 

The Bulletin contains much useful information and concludes with 
the following suggestions for, farmers employing irrigation water : 

Keep the ditches in order ; line the ditches with concrete or lay ce- 
ment pipes and so avoid loss by seepage ; grade the land surface evenly ; 
plough deeply ; use short lengths of land for light soils ; divide a large 
head of .wmtex Into “ unit heads so as to get uiiiformitrr of irrigation ; 
" test the soil the day after irrigating to find the depth of water penetration 
irrigate before planting ; do not over irrigate ; do not hesitate to irrigate 
^ at night, the evaporation being less at night ; irrigate at the most favourable 
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time, alfalfa when two-thirds grown, maize when in tassel ; examine' the 
soil occasionally for texture and moisture; cultivate the soil, a loose sur- 
face prevents baking and cracking ; eradicate weeds ; use a crop rotation 
containing alfalfa ; do not irrigate the roads ; measure the water to ascer- 
tain I10W tmicli you receive and how much each crop uses, W. S. G. 

Oy"'. Stiiclies in Soil Cultivation* , . 

I. Ik A. and .ilAiNiiS W. B. (Rotliamsted Experimental Station). 
Tilt’ fcwolution of a reliable d3mamometer technique for soil cultivation experi- 
ments. Journal of Agricultural Science, VoL XV, Part 3, pp. 375-386, Plate 
I, Figs. 3. hoiidon, 1925. 

II. Hainbs W. B. and Keen B. A. A test of soil uniformity by means of 
a cbmamonieter and plough. Ibidem, pp. 3S7-394. 

III. Haines W. B. and Keen B. A. Measurements on the Rothamsted 
plots by means of dynamometer and plough. Ibidem, pp. 395-409, Plates 2, 
figs. 6. 

An account is given of a reliable technique for making dynamometer 
ineasiirenietits in the field, a description and illustration of the d3?iiamo- 
ineter being supplied. It was shown that small variations in the draw- 
bar pull ate significant and correspond to actual variations in the resistance, 
of the soil. No significant change in drawbar pull is produced by imper- 
fect adjustment in the set of the implement within limits met with in 
ordinary ploughing. The slope of the land is without appreciable effect 
on drawbar ]>ull up to gradients of i in 40. 

The drawbar pull increases with speed, but the percentage increase 
is relatively so slight that saving in labour and other costs should result 
if tlie speed of ploughing were increased. 

The general conclusion can be drawn from the results that, during 
a steady run with tractor and plough the variations in drawbar pull can 
be entirely ascribed to variations in soil texture, or soil resistance. 

The unit consisting of ' tractor-dynamometer-ploiigh should therefore 
prove useful for making, field surveys of soil conditions and charac- 
teristics. 

II. Tlie site chosen for the experiment was afield known^ as Sawyer’s 

covering Jibout {> % acres recently taken into the area' of the Rothamsted 
experimental farnn The field was level and showed no obvious irregular- 
ities. ’ ‘ 

' The results have been shown in' graphical form, Tines indicating re- 
gions of equal drawbar pull. The figure has the, appearance of an ordinary 
contour map , (figure i) the hills 'and valleys representing 'regions 
of high and low drawbar pull,, ■■the, range of variation being about 40 %, 

The . results indicate large variations over short distances. The im-' 
portaiice is emphasised of assuring and alio wing for such variations ; before 
' drawing ' conclusions from the drawbar pull recorded by different imple- 
ments.,' . , , 

III. ' The' ,atithors, have drawU' inaps of soil resistance 'to ploughing' 

, . ^ ' ;y" ^ ; '[ns#] 




Fi6. 136. * — Gmpli of es];)emneiita! fidd Showing lines of equal drawbar pul! 
'{isodyne contours in lbs.) ' 

S, — S' = scale in feet. 


In tiae case ' of the Broadbalk wheat plots the drawbar ptiH values have a 
dose relationship with the clay content of the soil and with certain aspects 
of the soil drainage. , W. S* G. 


631^ A Study of Native Ploughs in the Philippines* ' 

Teoooro a. Philippine AgncuUurist, Vol. ^XIV, No. 3, pp. J35”i42» 
figs. 3. Bos Banos, Bagnna, 1925. ' ' . 

The author gives details respecting some typical Filipino 'ploughs, with 
illtistrations of the complete implements and the various parts. ' 

'!$«] ^ 
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It is interesting to note that the share never governs the width of the 
cut, which is controlled by the mouldboard, whereas in the American plough 
the share determines the width of the furrow. 

An account is given of some preliminaiy' draft tests. W. S. G. 


ECONOMICS 

6324'C3ost of Producing Field Crops in 1923 . 

Cooper M. R. and C. R. United States Department of AgficuUure 

Circular 3 SIo. 340. 

T-lie report gives details of an enquiry into costs of production of 
maize, wheat, oats, potatoes, and cotton during 1923. The study is bassed 
on replies to a qiiestioniiaire sent to crop and livestock reporters in all 
the States. 

The reports on wheat showed an average gross cost of §22.88 per 
acre allocated as follows : preparation of seed bed, planting, harvesting 
and marketing, 45 % of cost ; fertilisers it % ; seed 7 % ; land rent 26 % ; 
miscellaneous items 11%. 

The average sales value per bushel was' §0.99 and the value per acre 
was $4,38 less than the cost per acre, hence farmers did not receive' suf- 
ficient income from the 1923 wheat crop to repay them, the cost of pro^, 
duction. 

This work is to be continued, so that in course of time indices will 
be available for making comparisons of yearly costs of production of the 
piinciiral crops. ' ■ ' ’ W. S. G. 

633. The Legiinie Problem. 

' OakeEV R. a. Economics of Increased Eegunie Production.^ Journal 
0/ American Society of Agronomy, VoL XVII, 'No. 7, p. 373. Geneva N.^' Y., 
1925. 

Barron J. H. Utilization of .Regumes in Rotation, ia ’ the jB'ast, 'lUd., 
p. 380, , ■ " 

Kenney R. In the Middle West, lUd., p. 389. 

Ogaard a. J. In the Northern Great Plains, Ibid., p. 394. ^ 

PijNCitESS M. J* In the South. Ibid:, p. 398. 

Barnes. E. Ph The Punction of Annual Legumes, lUd., 403. ^ 

HtTGiiES H. D. P'uture of Sweet Clover in the Com Belt. Ibid. p. 409. . 

Fisher 0 - S. ; Relation of Legume Program to other' Extension Projects, 
Ibid, p- 4x8, , '' ' \ ' 

'Carter C, B. and Schowengerot P. F. Campaign,, for More ' Legumes, 
Dhid. p. '431. ' ' , , , 

The series of articles , discusses the importance of leguminous; plants 
in iarin' economy in its various aspects, special attention 'being given to,, 
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forage plants sncli as alfalfa, clover, vetch, soybeans, etc. The conditions 
favourable to each plant, and its partictilar advantages are described. 

The area under leguminous crops in the United States is dealt with 
by O. S. Fisher, who shows that five States have increased less than i %, 
six have gained up to lo %, ten from ii % to 25 %, eight have increased 
the area from 25 to 50 %, four from 50 to 100 %, and five States show an 
increase of over 100 %. The reasons, which are man}^ for this extension 
of the alfalfa area are discussed by the author. 

The further extension of leguminous crops is strongly advocated, 
and C. E. Carter and P, F. Schoxtongerdt outline a scheme which in- 
cludes advice respecting the growing of different legumes, the main object 
being the leading and aiding of farmers in the adoption of farm practices 
that have been proved profitable* W. S. G. 


AGRICULTURAL TECHNOLOGY 

Utilization of agricuUaral produce, 

634. The Power Alcohol Problem. 

Hardy F. Tropical Agriculture, VoL II, No. 9, pp. 192- 194. Trinidad, 
1925/ 

The article deals mainly with the various raw materials used, or which 
might be used, for the production of alcohol, such as sugar, starch, molasses, 
coal and cellulose substances. 

' The author considers that sugar and starch are too valuable for the 
purpose, being foodstuffs ; the, supply of molasses would be insutBcient, 
apart from the fact that improved sugar refinery methods are lessening 
the available quantity of this material. The only suitable raw materials 
available for large-scale production of power alcohol are coal and cel- 
lulose substances. 

The cost of production of industrial methyl alcohol from coal has 
already been reduced to such an' extent that it ma}?- become a rival of 
petroleum fuel. 

CeUttlose substances are available in vast quantities, as waste material 
from cereal crops, natural vegetation in forests,, swamps, etc. This source 
could' theoretically supply alcohol fuel greatly in excess of the present day 
consumption of petrol. W. S. G. 

635* Preservation of Beets by Desiccation in North Africa. 

MiEGE' B. La Conservation des Betteraves par dessication dans rAlrique 
dti Nord. Revue Agricole de VAfrique du Nord, Year 23, No. 309, pp. 442-444, 
No. ,310, pp. 460-462, No„ 311, pp. 479-482. Algiers, 1923. 

The cultivation of beets has been, tried in Algeria and Tunisia for 
a number' of years, and the results have shown 'that this crop would give 
' high yields, when^ weh; managed. The preservation of fresh beets, how- 
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ever, wliich in Europe is a simple matter, is very difficult in a hot 
cliitiate., as, if left exposed to the air, they putrify rapidly and become 
useless ; even when placed in a silo they undergo fermentation and the 
crfTiipositioii is altered and the value diminished. 

Storage in the ground presents difficulties and experiments made at 
Rabat i- 1921 showed a fall in saccharose content from August g to 
jSToveinber 2, froiii 19.41 % to 7.45 %. . 

For nia;ir\'' reasons, it is desirable to have a process for the preserva- 
tion of beets which is simple and economical, and desiccation appears 
to meet tiiese requirenieiits. The method is by no means a novelty and 
has given excellent results in many cotmtries, but usually requires spe- 
cial installations and the use of combustibles which are often veiq^ costly 
ill the Colonies. 

Drying in the sun is obviously less costly and more simple and has 
been tried foni],erly in California and at Rabat since 1920. 

The inetliod followed in Morocco is very simple, the roots being cut 
into slices which are exposed to the sun, in thin layers. ■ The beets shrive! 
rapidly, and in three or four days are sufficiently dry to be ensiled or stored 
in a slied, wdiere they may be kex)t ■ for several months. 

The results of experiments showed that desiccation was practically 
coinjilete after the third day in. the case of thin, slices and on the sixth 
day witli hand cut fragments. 

The loss in weight of the slices, after the second da3^ was, 54 %, and 
75 % the third ' day. The entire roots take from 8 14 days to dry. 

il!iai}’'sis showed that the moisture content of dried, entire roots fell 
to 20 % and that of dried slices to 13.15 %, the sugar content increasing 
from 16-18 % to 55-61, and even to 65.5 %. There is however, a partial 
transformation of saccharose to ’reducing sugars. 

The sun, drying method is of practical value to colonials and even 
natives, and results in a perfectly 'preserved product which is appreciated 
by all faint animals. W. S. G. 

636. Variations in the composition of m sugar beet according to the 

disintegratioit of the tissues and the pressure. 

MtJMintAl'i, O. Variations dans la composition du Jus dhme betterave sui- 
vatit i'etat de dfeintt^gration du tissu et des procMds de presslon. 6\ R, de VAc^- 
dimie des Sciences, voL 180, No. X5, p. 11:76-1178. Paris, 19*^5* 

When a beet is subjected to successive gradually increasing, pressures 
of from 50 Ao 400 atmospheres, and if -the Juice corresj>ondmg to each, 
pressure is collected, it is observed that the quantity of .solid matter in the 
juice clearly decreases with the increase of pressure. 

Different variations are obtained by using different methods of pressure. 
These facts explain, at least , in part, the differences which are sometimes 
observed between the richness of the pulp in saccharose and that ^ of the 
juice. Ill ' order to make a suitable, use of the sensibility of densimeters 
and to 'estimate the ^ degree of .purity with the maximum precision/ it is 
absolutely necessary to extract the juice from a standardized pulp. ^ . 
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637. Tile coiii|>0sitioa of the Juice of sugar beet in the 'season of 

1924 - 1 925 » 

VoOTRAK JiRi* (Forscliiings-Institiit der csl. Zuckerindustrie) . Bericlit iiber 
die Zusammensetziiiig der Safte der Kampagne 1924-25. Zeit. /. die Zuckerin^ 
iustfie der cechoslovakisohen Repuhlikt Year No. 46-47, p. 355~3b2, 5 

tab. Prague, 1925. 

It appears from the writer's researches that the purity of the juices 
of dihusioH, and of the syrups was mtich greater an d the qnantlt}" of ni- 
trogen smaller than in the previous season. Aided by the favourable 
composition, the manufacture of sugar was facilitated and only in a few 
factories was there partial deterioration of the beet caused by the very 
high temperature which was experienced at the beginning of the season, 
or by difficulty of extraction through diffusion or through a heavy microbic 
infection by Leuco%ostoe, In some factories the production of magnesian 
precipitates during the evaporation of the juice was also noticed. 

On the whole it was a favourable year compared with the previous 
four years. k. F. 

633.' The action of lactic farmentatioa on slices of sugar beet« 

Knor, Ft. Erfahmngen mit der Impfmig aii^sgela^ngter Schmtzil'' mit 
** Lactazidin ” in der Bobrovicer - Zuckerfabrik. Zeit. /. die Zuckerindustrie der 
Cechosiovakischen Repuhlik, Year XBIX,. No. 17-18, p. 129-132. Trague, 1925, 

The treatment of slices of sugar beet with the bacteria of lactic 
fermentation does not cause any lo.ss of nutritive matter. They are en- 
tirely innocuous to cows feeding on them. The objections raised by 
some investigators to the watering which the slices are subjected to in 
consequence of the addition of The culture liquid have no force, all the 
more so as the increase of water barely amounts to 0.26 % of the weight 
of the slices themselves A. F. 

Rational grinding of maize. 

MaroXXa, B. and Bi Sxufano, F. (Chemical Bab. of Public Health). Ann. 
di cMmioa applicata, v. 15, No, 6, p. 227-238. Rome, 1925* 

The easy deterioration, of maize meal, due to the high percentage of fat 
contained in the germ, is known and the great advantages which might 
be gained by degermination before grinding seem evident. Hygienic 
advantages, because, the portion rich in fatty matter and a ready harbour 
for germs being eliminated, a better and better keeping meal would be 
obtained ; ' economic advantages, because the products which ^ are thus 
derived might be better utilized for feeding cattle* 

'Degermination is however not possible with the stone grinding mills 
which are 'generally ^ used by the^ country people. In it the maize is crashed 
and 'ground between two disks of stone one of which is fixed and the other 
revolving, ' so/that 'the germ becomes both reduced 'to powder and mixed 
'.with 'the meal. 'Moreover, the increase of Teinpe.rature' through grinding 
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affects the quality of the product by increased acidity ; the product is 
then also rendered inferior by the high content of celltilose and fatty sub- 
stances in the grain. 

High milling, with cylinders, would remedy these drawbacks, but it 
is seldom used because the large mills are situated far from the centres 
of production, so that only lo million quintals out of the 30 millions 
consumed in Italy are ground in them. A good remedy for this state 
of tilings is afforded by the medium grinding mill with cylinders made on 
the Negri patent, which can work with small quantities just as the grind- 
stones do, performs all grinding operations and has the advantage of giving 
a completely degerminated product. 

Ill it, the maize, from the magnetic apparatus which serves to keep 
back the pieces of iron which are generally mixed up with the maize, 
passes to the first rolling mill with coarse grooved cylinders which accom- 
plish the preliminary fracture. It then passes to those with medium 
grooving, which completely detach the germs, which along with the first 
flour are eliminated with the first sifting, and then sacked. It then, is 
passed successive!}’ through cylinders with finer grooving varying with 
local custom, and there ■ occurs the successive classification into fine flour 
and' semolina with elimination of the bran elements. From the writers* 
analyses the superiority of the meal obtained by this method which, in 
addition to degermination, makes , possible a more rational separation of 
the bran elements, is evident. 

The economic advantage is derived from the, collection of the germ, 
which can be used for oil and for making cattle cakes. 

The installat,ion costs' relatively little and its maintenance is easy 
and cheap, A. F. 

640. The final crashing of the olive pulp"' by the same machine* 

■ Gimb:nkz, T. M progreso agricola y pecuario, a. XXXI, No. 1394, p. 5,59-361, 
I fig. Madrid, 1925. 

With modern' machinery, and high pressure it is possible to obtain 
a 7 % increase from the crushing of the olive pulp, but in, order' to reach 
thiS' it is necessary to increase the' thickness of the net containers so that 
the larger output does 'Uot balance the greater expense of ,the containers. 

Considering that, the greatest drawback to the extraction of the oil 
from the olive 'is the stone, the previous separation of it solves the problem 
of the final crushing of the pulp. 

With' the '' Tafitr machi,ne of Spanish construction it, is possible to 
obtain this separation soon after the' first crnshing of the cold mass^ of 
cjlives. 'The advantages ''thus obtained are : decrease in the breakage 'of 
' the nets 'ES it is not necessary to employ very high pressure in, the' first 
crushing of the, pulp ; first pressing of the pulp ,up to '4.80 % with hardly 
any expense 'in view of the fact that the lever or the beam of the' hydraulic 
press can be used ; the oil so obtained ,is perfectly edible and the colour^ 
, odour and taste, exactly the same. ' Fresh pulp must, however, be used." 

^Continuing' the'author. cites ■ a series of testimonials on the “ Tafur 

''■ ' , '• 
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niadaine, amongst wMcb is one given by various experts present at tlie 
experiments carried out at Villafranca de los Barros (Prov. Badajoz). 

Of great importance is the use that can be made of the residue. As 
no stones remain in the pulp it does not present the drawbacks that up 
till now have been experienced when using it for feeding live stock. The 
“ Estacion Agronomim Central of Madrid states : This pulp is an ex- 
cellent food for pigs and in fact for live stock in general, but care must be 
taken to mix it with other fodder when giving it to other aninials 

The author according to 'a calculation based on practical results, cal- 
culates a certain profit of 102 pesetas for each 1000 kg. of pulp so treated 
when using the *'Tafur '' machine which works at the rate of 500 kg, 
of pulp and stone per hour with a motor of 2 HP. E. M. F. 


641. The toxicity of cotton seed oil and cottonseed. 

SCHWART2E, E. W. and Aesberg, C. E. (Bureau of Chemistry, U. S. De- 
partment of Agriculture). Relation between Toxicity of Cottonseed and its 
Gossypoi Content. Jomn. of Agricultural Research, vol. XXVIII, No. 2, p. 173- 
189, 13 fig., bibl. Wasiiington, S. C., 1924. 

Id, Pharmacolog}" of Goss3Jpol. Ibidem, p. 191-197, 2 tab., bibl. 

The toxicity of cotton seeds is due to their oil content ; the different 
toxicit3^ of seeds coming from various localities is thus explained, inasmuch 
as the quantities of oil. contained in them are different. Confirmation' of 
this assertion is given by the fact that in the States on the Atlantic coast, 
where the seeds contain about i % of oil, their toxic effect is more feared 
than ill the South-West States in -which the oil is found in smaller quan- 
tities in the seed. 

When cottonseed oil is administered to animals in small quantities, 
so as to avoid any considerable loss of appetite but to cause chronic 
poisoning, it is seen that paralysis, degeneration of "fhe neiwes, dysp- 
noea, cardiac hypertrophy, oedema of the anogenital region and of the 
lungs, discharges in the serous cavities occur. W.ith iiije...tion, piiliiioiiary 
oedema and discharges in the cavities, lowering of blood pressure and 
death b5^ cardiac insufficiency are caused. 

Cotton seed oil can there'fore produce all the symptonis wiiicli are 
observed in animals poisoned by the seed (diarrhoea, loss of appetite and 
weight, dyspnoea and paralysis). Such poisonings are therefore attri- 
butable to the oil. A. F. 

642. The Seeds of CitraiMs Vulgaris as a Source of OIL 

Bulletin of the Imperial Institute, Vol. XXIII, No. 2, pp. 149-157. Eoiidoti, 

tgzS- 

' The water-melon {CitruUus vulgaris, Schrad.) is now cultivated 
throughout all, warm countries. Seeds of 'different varieties have been 
examined at the Imperial Institute as a source of oil.' ' 

[«4I-C4»] ■ ^ 
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Four samples of seed from the Gold Coast, ca.lled “ Neele ” or " Niri '' 
yielded a yellow oil, tiie percentage in tlie seeds as received varying 
from 33.8 to 44.4. Tlie oil would be classed as a “ semi-drying oil ; 
th€" residual meal is xicher in crude protein (28.2 % to 35*3 %) than tm- 
decorticated cotton-seed cake ; no cyanogenetic glucosides were fotmd, 
but there were indications of an alkaloid substance. ' The seed was valued 
at £17 to £18 per ton. 

Seed received from Sierra Teone gave an oil somewhat greener in 
colour than that from, the Gold Coast, but very similar in character. 
Samples of Citrullus tmlgaris seed from the Kano province of Nigeria 
were forwarded in September, 1924. The plant, known locally as “ Gnna 
is grown as a catch-crop on millet farms. The seeds are used both, for food 
and oil extraction. Guna oil is not so sweet as groundnut oil, but is 
much cheaper. 

The seeds contained 6.4 % moisture and 45 % oil. The oil was a 
pale greenish-yellow liquid, with a slight, pleasant odour. Guna oil, like 
other varieties of Citrullus vulgaris, isa “ semi-drying oil ’’ and the constants 
closely resemble those of cotton-seed oil. The residual meal, after extrac- 
tion of oil with light petroleum, was odourless and almost tasteless ; meal 
with 7 % fat contained 40 % crude proteins, and was free from alkaloids 
and cyanogenetic . glucosides, 

Guna seeds as a source of oi Iwould be worth in Tondon about £17 to 
£18 per ton in consignments of 100 to 200 tons. Guna oil of good quality 
should realize the ctirrent price of crude Egyptian cotton-seed oil (about 
£47 per ton, January 1925). The residual , meal would probably realize 
in Great Britain rather less, than extracted soy bean meal, quoted about 
£12 per' ton. W. S. G. 


643. Bacterial Deterioration of Cotton During Damp Storage* 

Burns A. C, (Cotton Research Board, Cairo). Jnl, of Textile Institute, 
Vol. XVI, No. 6, pp. 185-IQ6, figs. II, bibliography, Manchester, 1925. 

The author s investigations shouted that : — 

1) Bacterial and fungoid infection, as a source of deterioratirni of 
cotton during damp storage, is to be sought for and controlled in the 
mgitiiied rather than in ginned cotton. 

2) Cotton which has been exposed to very damp storage . before 
ginning is much less, resistant to bacterial or fungoid attack during ■ sub- 
equent storage than is cotton stored under dry conditions. 

3) Ventilation of cotton during storage '"'in seed'’ represses bac- 
terial' and , fungoid processes only in cases where the damp material is, 
'able to dry rapidly. 

4) • Sun drying , of ' cotton is advocated in ^ addition to ventilation, 
particularly before storage “ in seed ” .and prior to baling after ginning. 
The process of damping cotton before or during baling is not recommended. 

W. S. G* 
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644- The Modem Treatment of Flax, 

ByrB J. Vargas (Director, Linen. Industry Research Association). JnL 
of Textile Instihite, VoL XVI, No. 8, pp. 250-256. Mancliester, 1925. 

Tlie special value of tlie flax fibre lies in the fact that it can be sep- 
arated in the form of long, fine, strong, strands or giotips of fibres, which 
are nincli finer than those of hemp or jtite ; in comparison with ramie, 
the individiiai fibres composing the strands are shorter and finer, and in 
comparison with cotton, although but very little longer, lack the convolu- 
tions, which make the spinning of cotton comparatively easy. 

The maximum, length of the strand is theoretically determined by 
the length of the branchless part of the fiax stem, but in practice depends 
largely on the care taken in harvesting and retting, and other operations. 

After harvesting, the next, important process is that of retting, a 
bacterial feimentati-Dn of pectinous substances which surround the fibre 
in the plant. The process may be carried out, with or without access 
of atmospheric oxygen, the former by dew retting, the latter by water 
retting. 

Many ' modifications of the water retting process have been^ made^ 
by raising the temperature of the water, the addition of cultures of orga- 
nisms, etc., but with only partial succvsss. The addition of chemicals to the 
water in which the flax is stee|>ed has been tried, but the ‘resulting, fibre 
has not proved satisfactory to the spinner, 

^ The various methods of retting involve retting the straw and stib™ 
sequeiitly drying for the next operation ; many attempts have been made to 
dry retted flax straw by artificial means, but no etncient method has yet 
been evolved. 

Betw'een every stage iii' the working of fiax advantage accrues from 
giving the fibre' a' rest. 

If uniform crops could be harvested, retting would be more uniform 
but the wide variations and irregularities in the harvested crop h,as made 
■ machine scutching unsuccessful up to the present, and hand scutched 
fibre is superior. 

The future of the linen trade seems to depend, largel}^ upon the pro- 
duction of better quality goods 'from lower grade materials, a state of 
affairs which calls for a fuller knowledge of the properties of the raw ma- 
terials'. ' W. S. 

645. The Value|for Paper Making of '**. Bakaka ’h 

Be Bauzac F. H., Mahetj J. and CERCEBEt, M. BuUetin de rAgence Gi-‘ 
nimle ies Colonies, Year 18, No. 204, pp. 36o-3'72, plates 2. 'Paris, ' 1925. 

Samples of the steins of the Bakaka plant, a species of sorghum 
were received from Madagascar for investigation 
as^to suitability for paper making. 

^ ^The authors give details, respecting, the botanical and chemical cou- 
‘ stittition of the; plant,, and also of the • preparation of paper 'from the 
: niateriai. , 
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The investigation showed ■ that the stem of the bakaka plant is 
rich ill cellulose, and after treatment yields 37 %, which compares fa- 
vourably with the cellulose 3deld of many other plants. The content of 
woody matter and ash is low, and both are easily eliminated. 

The material is easity bleached, gives a good yield and /furnishes a 
paper of good ' quality . W, S. G, 

646. Freservatloii "of Perishable Fruits and YegetaMes. 

OviiRHonSER Prof. b. (University of California). Refrigerating World, 
¥oL 60, No. 7, pp. 25-26. New York, 1925. 

It is well-known that fruits such as figs, apricots and peaches cannot 
be kept long in the fresh condition at cold storage temperatures of 32®?. 
to 35 ^ F. 

The author carried out investigations from which the following con- 
diisions were drawn; — 

Strawberries, raspberries, loganberries, blackberries, cherries, figs, 
apricots, pleaches, currants and .gooseberrievS, frozen at 10^-12® F., in 'water 
or '.sugar solution, or crushed with or without sugar, in closed containers, 
were kept for' a year wdthoiit deterioration of colour or flavour. 

Freezing with dry sugar, kept quickl^^ perishable fruits for use in pas- 
tries, ice , cream, jams etc. 

Fruits frozen in 30-40 % sugar solution were as excellent as 'fresh 
fruit. 

Shelled fresh peas and asparagus have been frozen in water and sub- 
sequently cooked and have retained the flavour of the fresh material. 

* ■ , 'W. S. G. 


647. The ca'uses wMcli determine the cooking capacity of vegetables. , 

DTPPoniTO, G. (R. Agricultural Station of Modena), Le Stazioni spenmen- 
MU agrarie italiam, voh I/VIII, parts. 1-6, p. '128-145, bibl. Modena, 1925. 

The ^phenomenon of the cooking capacity of , vegetables has been 
attributed' solely to the degree of hardnes>s of the water. On the other 
hand, it is weU known that vegetables which are easily cooked ate grown 
on certain soils rather 'than 'on others and it is considered by some people 
that calcareous soils produce hard vegetables, an 'assertion which is disprov- 
ed 'by 'the facts; inasmuch as the coastal regions of the Tower Adriatic with 
'particularly calcareous soil produce very good kinds of vegetables, noted 
for easy cooking. ■ ■ . 

Now it is, a fact that' all varieties of vegetables are cooked ,more or less 
satisfactorily' in distilled water. There are however, vegetables capable 
of being well cooked' 'in hard water and, it' is only to these 'that the'quallfi- 
cation, will be, applied. ' ' ' _ 

This quality’' is in relation to the histological constitution of the amyl-' 
Tferous tissues. ' When in the membrane' the pectic' compounds 'prevail 
,'aiid are in a soluble 'state, or in', a .condition' to be hydr'olized,^ the, tissue 

® ^ [«,W™.«4f3 
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then is easih^ decomposed, acquiring a special softness by reason of which, 
the vegetables can be cooked in all waters. 

Wlieii, on tlie other hand, cellulose, and hemicellulose and the pectic 
compounds are not in a condition to be hydroHzed, the aiiiyliferous tissue 
then preserves its original rigidity increased the smaller ditiieiisioris 
of the elements, and the vegetables do not cook w^ell. 

The action of bicarbonate of soda, used in the kitchen for cooking 
vegetables, might be explained by admitting that, by its solvent action on 
pectoses, it causes the breaking down of the aiiiyliferous tissue and coii'- 
seqnently the pulpy condition of the mass. But since it does not modify 
the rigidity of the cell walls, it only produces a partial cooking very 
different from natural cooking. 

Ill old vegetables, we get equal power of absorbing w^ater and swelling 
of the starch, but the membrane of the amyliferous cells is no longer in 
a condition to undergo those changes of which it was capable wd.ieii young ; 
hence the resistance of old vegetables to cooking. During cooking the 
amyliferous cells remain intact. ^A. F. 

64S. Gold Storage of Oranges. 

Harrison J . B, Journal of Department of Agriculture of Victoria, Vol. XXIII, 
Part 7, pp. 42S-432, tables 7. Melbourne, 1925. 

Experiments' on the cool storage of Washington Navel oranges were 
carried out to ascertain the conditions which retard or develop the growth 
or mould in storage. 

The value of sweating was studied ; the process being carried cult at 
a temperature of 70® F., until the skin of the fruit was soft and pliable. 
Wrapping the ffnit in paper had little influence on mould development. 

As a result of the experiments it was found that : — 

The process of sweating offers the best means of guarding against 
the outbreak of mould in cool storage. 

(6) 'An average temperature of is unsuitable, owing to tiie 

danger of freezing. 

(c) The average temperature of 34^F. will a%"oid the danger of free?.- 
iiig and gives less mould than higher temperatures, and is recoiiiiiieiided. 

{d) The fruit from different districts varies in keeping c|ualit:y. 

W. vS. G." 

649,. Quantitative determination of lactic acid. 

Teone, F. and Tafuri, G. B. (Istituto chimico della R. Universita di Roma) . 
'Sulla detexnainazione deiracetaldeide nella determinazione quaiititativa deli'a« 
cMo lattice. Annali di cMmica appUcata, v. 15, No. 5, p. 2O6-208. Rome, 1925. 

To avoid the drawbacks experienced with various methods of deter- 
mination of lactic acid, especially in muscles and hi cheeses, the writers 
suggest the following method, based on the determination of acetaldehyde. 

; The solution containing'lactic add is placed in a’, Kjbedahl apparatus 
with 50-100 ucs. of H,S04 ^ 50 % 'Strength 'and; is distilled .for ,; an' 
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liotiT keeping the temperature between 1400-1500 and collecting the distil- 
late iii^a solution of liydroxylamine of standard strength (N/io or N/ioo 
according to the degree of precision required and the quantity of lactic 
acid present) in which hydroxylamine has been set free, with previous 
addition of NaOH solution strong enough to render the solution' exactly 
neutral using Phenolphthalein as indicator. 

Dirritig the operation a slight current of air is made to pass into the 
apparatus wliich removes the aldehyde as it is formed. An oxime is 
thus obtained. The excess of hydroxylamine is then measured with a 
solution of of strength corresponding to that of the previous solu- 

tions, using methyl-orange as indicator. The difference between the 
hydroxylamine introdnced and determined by a decoloration test and 
that given, represents the hydroxylamine combined with the aldehyde and 
hence corresponding to the lactic acid. The process is based on the fact 
that phenolphthalein is not sensitive to hydroxylamine, while methyl- 
orange is very sensitive to it. The decoloration test of the . hydrochlorate 
solution of hydroxylamine is effected by exactly neutralizing 25 cubic cm. 
with the standard solution of NaOH, using phenolphthalein as indi- 
cator, and afterwards adding a few drops ■ of methyl-orange ; the hydroxyl- 
amine which has been set 'free by the NaOH is measured with H.SO^. 

A.>. 
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Phni' Parasites* 

650. Plant Diseases and Pests in the Argentine Republic during 1918 - 

1923 , , . 

IhROUA, C. I), and Araujo, J. J. Bnfermedades de las Plantas. Lista de 
las ohservadas en L Repdblica Argentina en los affos de ^918 a 1923- Piibli- 
cactdti del Miiseo agiicola S, R. A.^ No. 46, pp. 46. Buenos Aires, Imprenta 
‘‘ Gadola '',1925. 

, , Enumeration of plant diseases and pests ^ observed by^ the authors 
in the, Argentine Republic from 1918 to 1923., ■ 

Seven ^ bacteria 'and sixty -seven fungi appe^ir in the list as^ agents 
of disease ; there are also included one parasitic Phanerogam and forty -one 
Nematodes, spiders, and especially insects. ' 

The dia, gnostic characters' of the diseases caused by bacteria and fiingi 
are stiiiimarised ; the common local names, of these and of the 'parasitic 
animals are mentioned together , with indications 'of the respective means 
of control. ' , ^ 

There follows an alphabetical list of the sixty-one plants' attacked, 
the scientific and common names of which are ' given'. G. Td 

* ■ , . {« 5»1 '■ 
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651. Pkjrllosiicia Poli&ccii 11. sp., Deiiteromycete parasitic on 
in Itaiy* 

ACOSTBsri, Una niiova malattia deir Acacia Baileyana F. MneE. (J?iiy!ios- 
ticta Pollaccii 11. sp.) Mvista di Patologia vegetate, Year XV, No. 5-6, 113-122, 

4 fig. Pavia 1925. 

During May 1925, 011 some' specimens of Acacia Baileyana growing in 
tire Botanical Garden of Siena, wliicli had been grafted in 1923 on . 4 . flo- 
fihunda, it was noticed that the leaflets, specially tbovse belonging to adult 
leaves, were spotted in a cbaracteristic manner on both sides. The spots 
were formed of three successive differently coloured zones, from about the 
centre of the limb towards their apex : next to a first yellowdsh zone came 
a brown ■ zone succeeded by an ash-grey zone. On this last, occupying 
the apical portion' of the leaflet, there developed, like little black sparse 
points, the epiph 341 ous picnidla of a sphaeroidea regarded the author 
as the cause of the injury and described as a species new to science under 
the name of Phyllosticta Pollaccii. 

The attacked leaflets 'finally 'fall to the ground, when it is desirable 
to remove and destroy them. Sprayings' with Bordeaux mixture, before 
the flowering season will serve to prevent the attack of the Deute- 
romycete. 

The description of the new Phyllosiicta is preceded by some notes re- 
garding' the, importance of the growth of various .species of Acacia and 
by a list including one M^^omycete' and eight^^-two Fmigi already observd 
on this same plant. 0. 

65a'. Cadoniopsis pusiHa m gesi'. and n. sp., Ascomycete parasitic on 
the Mjrriacaoea proha ^ in Argentiiia.-;^ 

SpEGAZZINI, C. Un nnevo genero de las Helvellaceas. Mycologia, vol. XVII 
,No. 5, pp. 210-212, 7 fig. Lancaster Pa., 1925. 

Description of a Biscomycete of the fam. Helvellacme which the writer 
considers as representing a genus (Ctidoniopsis) and a species {Cidd^ pmiiia) 
new to science. 

The fungus' in question w^as observed behaving as a parasite on live 
branches^ two or three years old, of the Myrtacacea Eugenia proba Berg, 

in Argentina, and, to be exact, in the neighbourhood of Puerto Blest 

(Neuqiten). C. T« 

Insect Pesis. , , ■ 

653. Binema-bimemm m gen. et 11, sp., and B. antaia n. sp.^ Nemato- 
des'' ' parasitic Oil the Arthopteron Gr/ 7 /o-fa/pa (Neoeurtilla) ' Ae- 
xadactjia in Brazil. 

^ ' Tuavassos, T- Quelques Nematodes du Gfyllotalpa. Comptes^ rendus ' des 

se&nces 4e la SoeiiU de Biologic et de ses filiales, VoL XCIII, No. 21, pp,^ 140- 
141;, 7 %. Paris, 1925. 

In' the province of Angra 'dos P,eis (State of Rio de Janeiro), the author 
found three Nematodes parasitic on' GrylloMps: [NeocurtiUa] 
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Pty. of wiiicli Jie describes the first two, observed in tbe posterior intestine 
of tile (Drtliopteroii ; tlie autlior has instituted the new' genus Binema' for 
theiii., iianiiiig the type species B. hinema and the other B. ormia. 

Both these species have the peculiarity of laying two eggs, jarely 
three, enclosed in capsules similar to those of some Cestodes. G. T. 

654. liymeiioptera Parasites of Coeiaenomenodera eMeidis Co/eo/i- 

ienip injurious to the Oil Palm on the Gold Coast. 

WatkrSI'on J. On some Bulophid Parasites (Hym, Chalcidoides) of the 
Oil Palm Hispid Beetle. Bulletin of Entomological Research, Vol XV, part 4 
385-395, figs. 6. London, 1925. 

The oil palm {Elaeis guineensis) is periodically subjected, in West 
Africa, to the attacks of Coelaenomenodera elaeidis Maul,, a Coleopteron oi 
the Hispidae fam., which bores galleries in the leaves of its host. 

G.^S. CoTTERBiL, Assistant Entomologist on the Gold Coast, has ob- 
tained by breeding, from the first stages of development of C. elaedis, 
collected 'at Aburi in 1923, some Hymenoptera {Eulophidae fam.), parasites 
of such Goleoptera, new to science, of which the author now gives the 
detailed description : 

(1) DimmocMa aburiana n. sp. bred , from C. elaeidis ; 

(2) Boiterellia podagrica n, gen. andm. sp. The females of C. poda- 
grica issued from the pupa of the Coleopteron and once from its larva, wliile 
,the males were alw^ays obtained from C, elaeidis larvae ; 

(3) Clostcfocerm africanus n. sp., obtained by breeding from C: 
elaeidis eggs ; 

(4) Ackrysoohafis leptoems n. sp., bred,' like the preceding, from C*, 

elaeidis eggs., ,G. T. 

655*"Goleopterae predatory 011 Pariatorea. bianchardi^ a Coccid in- 

Jiirlous to the Bate Palm in Algeria. 

, Bauachowsky, A.Hpte sur deux predateiirs du Parlatorea Mmchardi Tatg. 
et.sur lent utilisation en vue de k lutte centre ce CoccMe. ' Bulletin de la Sociiti 
' d*'Histoife^NaiureUeded'Affique duNofd, Vol. ' XVI, Ko. 6, pp, 167-1 72 L tab., 

I map. Algiers, ,X925. ' 

^Pcwlatorea^ blanchardi ^(Targ)’ Leon,„ known for a long .time 'in the 
South, 'of Algeria,' . appeared suddenly 'during .1920 in'' the, Colpmb-B&hai ' 
; palm groves.' where it'' multiplied so rapidly that shortly after; not 'only was' 
the'„date crop''much'reduced,,but the palms themselves wete threatened' with 
' death; ' On the other' 'hand in^Oued 'Rhir and Mzab, where probably 'the ' 
Coccid'has always existed,' its damage w;as insignificant, This has led to^ the 
'supposition that 'in these latter locahties there existed natural enemies 'of' 
the parasite. The author visited in March 'and May 'X925, the 'district of 
Bisfcra-Toiiggourt,. and, discovered' south of ■ Constantine two Coleopterae, 
Cyhocepkalus AerndmiUtm Bandi (fam. Nitidulidi) and Phardseyammus .an--: 
■chorago Fairm (fam. CoccinelHdae), ,actiye. predatory beetles the former'; 
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in tile adult and larval state, the latter only in the larval state of 
Park hlancJmrdi. Together with the two Coleopterae iiientioiied lives also 
Cyh. flavipes Reitt. Pharosoyamus anchor a^o has also been found in the 
south of Tunisia. 

Cyh. scmimdtm exists in Oued Rhir, Mzab, Ouargla and El Golea. 

The distribution of Park hlanchanii in the south territory may be 
subdivided into three zones : — 

(1) Zone of old invasion, where the coccid has aiwa3rs existed and 
where its damage is restrained by predotor\’ agents : ~ district of Oited 
Rliir, Djeiid, the oases of Mzab, Ouargla and El Golea. 

(2) Zone of recent invasion, where the Coccid has been introduced 
without its predatory agents and the damage which it causes there is con- 
siderable : — Coiomb-Becliar, Touat-Inzegair, Gourara (Adjedir-Chergui 
and Fatia). 

(3) Neutral zone, where the Coccid has not 3^et appeared, compris- 
ing principally the oases of Tidikelt (In Salah) and all the Moroccan palm 
groves. 

Individuals of the predatory beetles mentioned, 'despatched on the 
20tli by rail from El x 4 .rfiaiie to Colomb-Dechar, for acclimatisation, 
arrived dead aftet' five days, since the predatoiy^ beetles themselves, even 
when provided with abundant food, do not survive more than two days 
of activity. 

The only way of getting over this obstacle would be to obtain the 
insects as near as possible to the place where they are to be disseminated 
and not to keep them captive for longer than twenty four hours as a 
maximum ; this might be done if the predatory insects were taken at El 
Golea and sent by aeroplane to Colomb-Bechar. G. T. 

656. Hymenopterae parasitic on the Grape Moth {Polychrosis 
in Algeria. 

Deeassus. Contribution a Tetiide de rBudeiiiis eii Algerle. Bulletin 
la SociiU d'Histoire Naiurelle de VAfrique du Nord, VoL XVI, No. 6, p. 166. 
Algiers, 1925. 

Bbr two or three years the damage caused by the “ griipe moth ■’’’ 
(Polychrosis hotrana) in Algeria has increased in inteiivSlty, Such damage 
was, considerable during 1924 in the Mitidja plain and in Algerian Sahel, 
more especially in the districts of Rotiiba, Maisoii-Blanche, Maison-Carree, 
Boufarik, Douera, Draria, otc. 

, Insecticide sprays have not up to the present given decisive results. 

in March 1925, the author found in large numbers, especially at 
Maisoii-Carree and Maison-Blanche,' three Hyiiienopterae which he con- 
siders may effectively help the vine growers in controlling the Microie- 
pidopteia. These parasites of Pol. hotrana are the Calcidids Dihrachya 
hoitcheam%is^ Ratz. and D. affinis Masi, and the Ichneumon Hemiteks 
'tor Grav. ' ' ' 

, The', first 't-wo, appear to be much more common than the last. 

, G, T. 
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657. Varieties of sweet potato resistant to root Nematodes (IfeterO’- 

dora rmlicicola)^ in California. 

Wb:imKR, J/L. and HauTBR, Iv. I/. Varietal Resistance of Sweet Potatoes to 
Nematodes, Heterodom radiclcola (Greaf.) Muller, iu California* Phytopathol- 
ogy, V. 15, No, 7, pp. 423-426, Lancaster, Pa., 1925. 

Observations made duriiig^ the spring of 1923 vsliow that Heierodora 
radicicola was fairly common in the district of Los Angeles and other places 
in California where the Nematode — easily propagated by tubers of 
infected seed ~ had caused previously and still causes more or less serious 
damage to the sweet potato crop. 

The discovery made in one of the fields examined that H. radicicola 
attacked certain varieties of sweet potato much more seriously than" others, 
led to the consideration of the possibility of controlling the Nematode by 
means of the use of resistant varieties. 

Cultivation tests were therefore carried out, in 1924, at Garden Grove, 
Baldwin Park and Santa Aua making use of eight varieties (“ Red Bra- 
zil " Red Jersey Southern Queen Big stem Jersey ”, Yellow 
'Belmont ”, Nancy Hall ”, Porto Rico ” and ” Little stem Jersey ”) the 
tubers of which, previously disinfected with corrosive sublimate at a 
strength of i % for 10 minutes, were then planted in ground known to 
be strongly infected by H, radicicola. 

It was thus ascertained that the varieties ” Red Jersey ”, Little Stem 
Jersey ”, ” Big Stem Jersey ”, ” Porto Rico ”, “ Southern Queen ” and 
” Yellow Belmont ”, if not entirely immune, are highly resistant and may 
take the place of more susceptible varieties on land infested by the ne- 
matode. The more resistant varieties of sweet potato can also be used 
instead of other more susceptible crops on sandy soil infested with H". 
radicicola. . G. T. 

658. Diptera belonging to the genus Atherigona injurious to various 

plants, in India. 

MAimoCH, J. R. Some Indian Species of the Dipterous Genus Atherigona 
Rondaiii. Memoirs of the Department of Agriculture in Bntomological Se- 

ries, vol. VIII, No, II, pp, 111-125, 3 Tab. Calcutta, 1925.' , 

Until recent times' the species of the genus Atherigona Rondani 'were 
considered innocuous, since the, larvae of 'these Diptera, which were known, 
only fed on decomposing vegetable matter. 

'' Researches of entomologists of the Department of Agrlculttire' at 
Coimbatore having, however, shown that many 'lar\^ae of ; Atherigona, 
existing 'in India, are' injurious to cereals and other plants, the writer with 
the' object of' facilitating inquiries regarding these insects undertook the 
identification of the, adults, which: are , very similar to each other. ^ 'Some^ 
of 'the descriptions in the^ present paper were previously published elsewhere : 
they; have been reproduced here, for 'the convenience of students. As an 
a'ppen'dix is ,reproduced a short note by Y. Ramachandra, 'Rao, who deals 
with the ' habits, the geographical distribution (In India) and the ' plants 

,: ' ' ' ' ing. , / : ' T',, ■' "■ ,' ,' " ' /■ ^ / 
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on wMch the Indian species of Aiherigona described by MaaIvO'CH feed. 

Among these species may specially be mentioned 

1) Aiher. destmctor reared from Fanicum miliaceum, P, miliar e, 
P, fmmentace^m and Setaria italica ; 

2) Ather, midiseta. reared from P. stagninum^ P, fmmentaceum and 

P. colonwn ; • . 

3} AiJm. indica, reared from Anirofogon Sorghum ; 

4) Ather, pallidipes, reared from a cocoon of Oryctes ; 

5) A ther, falUdipalpis, reared from seed potatoes. ; 

6) Ather, atripalpis n. sp. reared from Setaria italica var. '' Sadai- 
tenai and from Panicum pUcatum ; 

7) Ather, oryzae n. sp., reared from rice, from wheat and from 
RoUhoellia compressa ; 

8) Ather, eriocUoae n. sp., reared from Eriochloa polystachya ; 

9) Ather, miliaceae n, sp., reared from Panicum miliaceum ; 

10) Ather, approximata n, sp., reared from Pennisetum iyphoideuni ; 

11) Ather, bitnberculaia n, sp,, m2LT^d fmm Paspalum scroMcutatum, 

G. T. 

659. Sci^il^erelM imma.cuiaia^ Myriopod injiirtoiss to' Crops in France * 

FEYtAXjn, J. Snr les ravages causes par un Syinpliyle (Scuiigerella f;#- 
maculaia Newport) , Compies rendus des seances de r Academic dAgrimlPure 
de France, Vol XI, No. 26, pp. 725-726. Paris, 1925. 

The swarming and liarmfttlness of Sctitigerdla immaculata Newp. in 
crops in France is mentioned, apparent^ fox the first time. The au- 
thor noticed that in the southern portion of the haiides, during 1925, this 
myriopod causes injury particularly to the root system of maize, the cul- 
tivation of which in certain places is made, impossible. Farmers of, tliis 
area for some years past attribute the damage noted in their crops of maize, 
beans, beet, etc.' to the presence of some root-eating Aphids and Scut, im- 
maculata, previously ' recognised as injurious in the island of Guernsey and 
in the United States of America. G. 

'660. Oribeziopa. rejixiei n* g. and n, sp. and coffeae, 

' n* sp., a Goccid Injurious to Coffee, in Dutcli Guiana. 

' , Faihg F. Description of two species of Coccidiie feeding on rootvS of Coilee 
Bulletin ^ of Entomological Research, Vol. XV, .part. 4, pp, 383-384, 2 figs. Lon- 
don, 1925, ' ' ^ 

In Dutch 'Guiana 'two coccidae which live oh coffee roots have been 
'collected. . ^ ‘ 

0 The author has recognised the first; as being a representative of a 
genus;'and, a species jaew to science, which he here, describes respectively 
iandm:Alnt'nQm^s ot Ofthezibpaan 6 . 0 ,Teynei, ,, 

The second, coccid, found at 'Paramaribo, is styled by'' the author ' , 

doecus cofem ^ G.',' IV, ^ 
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drainage by John Malcolm ... bondon, W. B. Clive, University Tuto- 
rial Press, , 1926. ' ■ .■ 

VI p., + I f. 4 - 313 p./iu., 19 cm. V 



MAi^E^'Horn, Ettore* 

Gli insetti utili alle piante coltivate. x% ed. Casale Motrferrato, EJ.li 
Ottavi, 1926* 

1 f. p» 4 - [?] - VIII + 143 p., ill., 18,5 cm, (Biblioteca agraria Ot- 

tavi, V. 135). , . 

Martinoi,!, Cayetaao. 

Tratado de zootecnia general y nociones de alimentacioii de los titii- 
males domesticos por el Dr. Cayetano Martinoli... Bnenos Aires,, Paia- 
cio del Eibro, [1925]. 

2 f. p. + [ 31 - 3^7 + [7] P* + 2 f., 74 pL. 26,5 cm. 

Masohi, Alfredo. 

... Be frutta nella alimentazione e nella terapia. Delle cure associate 
climatidae-termaii-idropiniche e cnra d’uva, di linioni e d'’altre frutta. . » 

' Milano, 'Ulrico'Hoepli, 1925. 

XV 4 - 207 p., 19 cm. 

Morton, J. W., 

Practical ■ fruit-growing by J. W. Morton. . . Bondon,' Ernest Benti, 
Etd,, 1925. ' 

192 p., front., ill., pL, 23 cm. 

MxJHEiRA'Xi, Ottavio. 

, I problem! dalla produzione e la.sperimentazione agraria in Ita- 
lia. Xelazioni del .professor! Ottavio Munerati... Angelo Menozzi « 
Eoma, Tip. del Senate, 1925.' 

24 p., 24,5, cm. 

t^te: XJnione delle cattedre ambtilatiti di agricoltura italiane. 

Murray,’ J. Alan, 

■ The ‘'science, of, soils and manures 'by J. Alan Murray. . . 3rd cd, re- 
'.vised andt enlarged. . . Bondon, Constable & ,Co., Btd., X925. 

, XIV4“2'98 'p., ill.,' cartes, diagr., 22,3 cm. 

. , book was preZiousi^ pubHsbed in Comtable‘9 Wesbaiiastcr Seri© wuda:' i'te liUc of ‘Soite 

aad' ittajawcs*”, pr^. 

' ', 3 >;Osservaziom su la recettivita per la mosca delle olive baresi : 
-'Conituiicazione a! 'C ongresso .nazionale degli olivicoltori in 'Bari. ' BarB 
''Stab, 'Tip. «Stenc» {1923]. ■ , 

33 :, 5 'cm. 

Eu tHe.'Staziotte agraria sperimentale, Bari. ■ 

; Pkarsr,/' A rthur 'Sperry.' 

,, , Animal 'ecology by A.. S. Pearse, ■. . First ed. ' New York, McGraw-Hill 
^:Book';Gotapauyi, [etc.', 'etc.],^, 1926. ■ 

'ix 4 “ 4^7 2'3,3cm, :; {McGraw-Hih. 'publications in the zoological' 

'sciences)'„'" '' ,' ^ ' ^ ^ ^ v:,',v 

' Bibliogtapliie,, :/'' ' - 'V,';,;- ' 'i '' ' ' " ' ,'■ 
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^PoCGi, Tito. 

. . . Te principali erbe dannose all'agricoltiira. 2 .^ ed.^rivediita e am- 
pliata. . . Casale'Monferrato, T'.lli Ottavi, 1926, 

2 f. p. + [VII] — XVI + 287 p. + I i, ill,, 35 pi. cotii, 24,5 cm. (Bi"' 
blioteca agraria Ottavi, serie Poggi, v. 4). 

POPONOS, Wilson. 

agnacate'* y mango’". Tornado del “ Manual of tropical and 
subtropical fruit” del Dr. Wilson Fopenoe, traducido por Federico G. Mo- 
rales y Valcarceb precedido de unas notas geograficas^ geologicas y climato- 
Idgicas del R. P, Mariano ^Gutierrez Eanza S. J. Habana, Montalvo, 
Cardenas y Ca., 1926. 

165 + [4] p. + I ili-> pb, 3 facsim., 23,5 cm. 

RotsAMSTOB EXPSRiMnNTAn STATION, Harpenden. Library. 

. . , Catalogue of tbe printed books on agriculture, publisbed be- 
tween 1471 and’ 1840 with notes on the authors by Mary S. Aslin. [Aber- 
, deen, The University Press 192-]. 

331 p., facsim. 24,5 cm. 

SCASSBini^ATI SPORZOniNI, Giuseppe. 

... La societa agricola Italo-somala in Somalia. Firenze, Istituto 
Agricolo Coloniale Italiano, 1926. 

73 p. + 2 f., front, (port)., 8 pL, carte coul. hors texte, 24cm. 
(Istituto agricolo coloniale italiano, Florence. Relazioni e monografie 
agrario-coloniali/ n. 12). 

l^tratto da Iy*AgricoUum coloniale, anno XX, 1926, n. 4-5. 

Stbveks, Frank I<incoin. 

Plant disease fungi by F. I/. Stevens. , . New York, Macmillan Co., 

1925- 

V p. + 2 f. + 469 p., ill., 2a cm. 

Tocher, J. F. 

Variations in the composition of milk by J. F. Tocher... Edin- 
burgh, His Majesty's Stationery Office, 1925. 
if. p. -M95 p., 3 cartes, diagr., 27,5 cm. 

Vincent, V. . , 

Ees algues marines et letirs emplois agricoles, alimentaires, indus- 
triels, par V. Vincent... Qnimper, Imp. Edouard Menez, 

XII p. -f 2 f. -f 206 p., ill., pi, cpul., 24 cm. 

Wagner, Wilhdm. 

Die chinesische Landwirtschaft von Dr. Wilhelm Wagner... Ber- 
lin, ' Paul Parey, 1926; ' , - 'V 

Xy + bbS p,, ill., cartes (1 coul. hors teixte), 24,5 cm. 

B&llogtaplite, p. , ' '' ' ‘T' - " 
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Weaver, John Ernest. 

Development and activities of roots of ciop plants a study in crop 
ecology by John E. Weaver, Frank C. Jean, and John W Ciist Wash- 
ington, Carnegie Institution, 1922. 

VI + 117 p., ill , 16 pi {2 hors texte), diagr., 25 cm. (Carnegie Ins- 
titution. Publication 0°. 316I. 

Weaver, John Ernest 

■Root development in the grassland formation A correlation of ihc 
loot systems of native vegetation and ciop plants by John E Weavei . . . 
Washington, Carnegie Institution, 1920. 

151 p., ill., 26 pi. (3 hors texte), diagr., 25 cm. (Carnegie Institution. 
Publication No. 292). 

WnxcocES, F. C. 

. . . The insect and related pests of Egypt . . by F. C Willcocks. . . 
Cairo, Procaccia, Eencioni & Co., 1923. 

I V., ill., pi. encre et coul., cartes (en partie hors texte), diagr. 
(en partie hors texte), 29,5 cm. 

]^ia Siiltaoic agnctaltwal scw,iety. 

% z Insects md mites tetdiag m gtsmineom crops md produpts in tbesfidcl, gmnaiy, anti n«l! 
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